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DEPARTMENTS OF LABOR, HEALTH AND
HUMAN SERVICES, AND EDUCATION, AND
RELATED AGENCIES APPROPRIATIONS FOR
FISCAL YEAR 2015

WEDNESDAY, APRIL 2, 2014

U.S. SENATE,
SUBCOMMITTEE OF THE COMMITTEE ON APPROPRIATIONS,
Washington, DC.
The subcommittee met at 10 a.m., in room SD-192, Dirksen Sen-
ate Office Building, Hon. Tom Harkin (chairman) presiding.
Present: Senators Harkin, Durbin, Mikulski, Moran, Cochran,
Shelby, and Kirk.

DEPARTMENT OF HEALTH AND HUMAN SERVICES
NATIONAL INSTITUTES OF HEALTH

STATEMENT OF FRANCIS S. COLLINS, M.D., PH.D., DIRECTOR

ACCOMPANIED BY:

ANTHONY S. FAUCI, M.D., DIRECTOR, NATIONAL INSTITUTE OF AL-
LERGY AND INFECTIOUS DISEASES

HAROLD E. VARMUS, M.D., DIRECTOR, NATIONAL CANCER INSTI-
TUTE

GARY H. GIBBONS, M.D., DIRECTOR, NATIONAL HEART, LUNG AND
BLOOD INSTITUTE

STORY C. LANDIS, PH.D., DIRECTOR, NATIONAL INSTITUTE OF
NEUROLOGICAL DISORDERS AND STROKE

CHRISTOPHER P. AUSTIN, M.D., DIRECTOR, NATIONAL CENTER
FOR ADVANCING TRANSLATIONAL SCIENCES

OPENING STATEMENT OF SENATOR TOM HARKIN

Senator HARKIN. The Appropriations Subcommittee on Labor,
Health and Human Services, and Education, and Related Agencies
will come to order. Good morning, everyone, and welcome. Sorry we
are a little late. We had a vote at 10—that is all.

Well, today will be my final Appropriations budget hearing for
the NIH (National Institutes of Health) as the chair of this sub-
committee. I took over this subcommittee from Senator Lawton
Chiles in 1989. That is a long time ago it seems, a quarter century.
I am so proud of all that we have done—all of us here—often on
a bipartisan basis, to transform the National Institutes of Health
into truly the jewel and the crown of biomedical research not only
in the United States, but globally.
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On Tuesday, as many of you know, I was on the NIH campus to
help dedicate the new John Porter Neurosciences building. I was
struck as I drove around the campus by the growth and moderniza-
tion that has taken place there in the last 25 years. But that phys-
ical transformation has been more than matched by the trans-
formational science and discovery that has sprung from that cam-
pus.

If you do not mind, a little bit of reminiscences. My first year as
chair was the first year that we invested NIH dollars in an exciting
new project to map the human genome, 1989. I will never forget.
I had taken over this subcommittee and I was visited by Dr. James
Watson, whom I had never met before, but of course I had read
about him—the famous Nobel Prize winner—Watson and Crick,
discoverers of the double helix. And so, I was quite full of myself
when as a freshman Senator I was visited by this great scientist
who wanted to talk to me about investing in mapping and sequenc-
ing the human gene. I had no idea what he was even talking about
at that time, but he brought me along a little bit, and so we were
able to put a little bit of money into that.

Thanks again to all that initial work. And thanks to the work of
Dr. Collins and his colleagues at NIH. We can now sequence the
human genome at a fraction of the cost that it required, and in a
shorter timeframe. I might just add, there was a study done by the
Battelle Institute. It came out last year and said that the U.S. Fed-
eral Government’s $3.8 billion funding of the Human Genome
Project between 1988—actually it’s 1989, but that is okay—be-
tween 1988 and 2003 drove $796 billion in U.S. economic impact
due to the growth of the genomics technology industry and the use
of genomics in healthcare, energy, agriculture, and other sectors—
quite a rate of return on investment.

And consider this: In 1989—I remember it well in the 1980s—
HIV (human immunodeficiency virus) was a death sentence. Today,
thanks in large part to the leadership of Dr. Anthony Fauci, HIV
is a manageable chronic disease, and we know how to prevent it.
Since 1989, the proportion of older people with chronic disabilities
has dropped by nearly one-third. Cancer death rates in the U.S. are
now falling at a rate of nearly 1 percent each year. And each 1-
percent decline saves our Nation nearly $500 billion. There has
been near miraculous progress in the fight against childhood can-
cers with the 5-year survival rate for the most common type, acute
lymphocytic leukemia, now rising to a 90-percent cure rate. That
is fantastic.

Two of our witnesses here today direct centers that did not exist,
that were not part of NIH in 1989. The National Institute of Men-
tal Health moved from SAMHSA (Substance Abuse and Mental
Health Services Administration) to NIH in 1992, and this sub-
committee created the National Center for Advancing Translational
Sciences (NCATS) in 2011. And although the directors are not here
today, I am particularly proud to have authored the bill that cre-
ated the National Institute on Deafness and Communication Dis-
orders in 1988. Again, as I said, we worked to elevate the Genome
Research Office at that time to a center in 1989, and we created
the National Center for Complementary and Alternative Medicine
in fiscal year 1992. Looking back to 1989, my notes tell me that
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in 1989 a Yale scientist named Francis Collins led a research team
to discover the gene for cystic fibrosis.

How far the NIH has come in 25 years. So many Nobel Prizes.
So many life-saving discoveries. This subcommittee has had no
higher priority than to support NIH and the scientists all across
America dedicated to reducing suffering and improving public
health. So this is a bittersweet moment for me and for all of us who
revere the work of NIH because these great achievements are in
the past. The future leadership of NIH is threatened by penny
wise, pound foolish thinking by too many here in the Congress.
Most in Congress are obsessed by budget deficits. I am more con-
cerned by our deficits of vision and ambition and leadership.

I am proud to say that since 1989, I have either chaired or been
the ranking member of this subcommittee. Most of that time with
Senator Arlen Specter. We kept changing back and forth as the
leadership of the Senate would change, more recently with both
Senator Shelby and now Senator Moran on this committee. So it
has been, for me, an enlightening experience, through all these
years. I do not have a science background, a bit of an engineering
background, but not much of science. So for me it has just been eye
opening to see what has happened with NIH through all these
years.

As our Government charts a course of stagnation and disinvest-
ment in biomedical research, other countries are surging ahead.
China’s government pledged to increase its basic research invest-
ment by a staggering 26 percent just in the last year and will in-
vest more than $300 billion in biotechnology over the next 5 years,
twice what we are planning on doing.

So this is the context in which we consider the proposed funding
levels for fiscal year 2015. The Murray-Ryan budget deal partially
replaced the sequester for the coming year, and while I am pleased
that the subcommittee has a solid top line figure to work with,
these austere budget caps are wreaking havoc on NIH and other
national priorities.

With a non-defense cap that increases by $583 million this year,
it is mathematically impossible to fully replace the remaining NITH
sequester and provide just an inflationary increase to NIH without
forcing additional cuts to education, and job training, and other pri-
orities.

By not replacing the sequester this year, we are foregoing $56
billion that could be invested in programs to grow our economy,
programs like NIH. The President proposed a fully offset oppor-
tunity growth and security initiative that represents the $56 billion
in lost—that was lost to sequester. That initiative would allow for
investing an additional $900 million in NIH, enough to bring NIH
back to the pre-sequester level and then provide a small increase.
That is what we are losing by clinging to this devastating policy
of sequester. Make no mistake: Keeping the sequester in place will
mean a steady, destructive erosion in our NIH investment. It is no
longer a question of politics; it is just a question of math.

So I look forward to the discussion today about the exciting work
that NIH is doing in the face of these budget problems, and in the
hopes that we can all work together to support this vital institu-
tion, and to maintain America’s leadership in our biomedical
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sciences. With that, I will yield to Senator Moran for his opening
statement.

STATEMENT OF SENATOR JERRY MORAN

Senator MORAN. Mr. Chairman, thank you. I look forward to con-
tinuing to work with you during the remainder of your term as
chairman of this subcommittee along with Senator Shelby, the
ranking member, and Chairwoman Mikulski to see that we accom-
plish some of the goals that you outlined in your statement.

And I do appreciate Dr. Collins and his colleagues being with us
today to discuss the National Institutes of Health. In my view, NIH
represents hope for millions of patients suffering from conditions
from Alzheimer’s disease to cancer. NIH-funded research has
raised life expectancy, improved the quality of life, and is an eco-
nomic engine helping to sustain America’s competitiveness.

Over the past year, cutting-edge NIH-supported research discov-
ered a blood test to predict if a healthy person will develop demen-
tia or Alzheimer’s disease, uncovered a set of rare mutations to a
gene that provides protection against type 2 diabetes, and used tar-
geted immunotherapy to induce remission in leukemia. What won-
derful developments. A continued commitment to NIH is essential
to address our Nation’s growing health concerns, spur medical in-
novation, sustain American competitiveness, and reduce healthcare
costs.

I think NIH is at a critical juncture. We have spent years focus-
ing on doubling the NIH budget, and now a decade later the NIH
budget is falling victim to an Administration’s budget that does not
prioritize biomedical research. The fiscal year 2015 budget touts an
increase of $200 million, or 0.7 percent, seven-tenths of a percent.
However, with the use of, really, a budget gimmick, the increase
is all but eliminated with the President’s proposal to increase the
evaluation set-aside. Under the President’s proposal, $142 million
of the $200 million increase would be transferred to other programs
within the Department of Health and Human Services, leaving
NIH with only a $58 million increase.

Without a consistent commitment to funding our premiere med-
ical research agency, the future of biomedical research in the
United States is in jeopardy. Grant success rates are at an all-time
low. The average age of a first-time R0O1 grantee is 42 years old,
up from 38 years old in 1980. I looked out across the list of the
panel of witnesses and discovered that you all remain very young,
so perhaps that is defeating the point I am trying to make. But our
researchers are becoming older as we continue this process. In fact,
our principal investigators who are 65 or older receive more than
twice as many RO1 grants than those 36 and under. Young sci-
entists, which we desperately need, will be discouraged by these
statistics, and many have fled research fields or left for opportuni-
ties in other countries, putting our Nation at a serious risk for los-
ing our global competitiveness in the biomedical research field and
reducing the chances that we find cures and treatments.

Dr. Collins has consistently raised this concern about what he
calls “deep long-term damage” to biomedical research, and we
should all pay attention to his warnings. We cannot let these re-
search opportunities slip away. We cannot lose the brilliant sci-
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entists, the scientific minds that will make future ground-breaking
discoveries in biomedical research to alternative careers or other
countries. And we must not squander the scientific capacity that
we have developed.

I believe funding decisions represent more than just dollars.
They reflect our Nation’s priorities. And this Congress faces un-
precedented challenges to reduce Government spending. Now is the
time to reevaluate our funding priorities and invest after evalu-
ating those priorities in biomedical research. This is the time of
promise in research, and the United States should be at the fore-
front in this area. To do so, we must commit to pay for the re-
search. We must accomplish this. And I thank you, Mr. Chairman.

Senator HARKIN. Thank you, Senator Moran. Well, again, Dr.
Collins and colleagues, welcome again to our subcommittee. I got
your statement. I read it. It will be a part of the record in its en-
tirety. And, Dr. Collins, we will recognize you. Just proceed as you
so desire for 10 minutes or so, or whatever it takes you to get it
done. Welcome back, Dr. Collins.

SUMMARY STATEMENT OF DR. FRANCIS S. COLLINS

Dr. CoLLINS. Well, thank you, and good morning, Chairman Har-
kin, Ranking Member Moran, and members of the subcommittee.
Let me introduce the folks at the table who are here with me: Over
to your right, my left, Dr. Harold Varmus, the Director of the Na-
tional Cancer Institute (NCI), formerly the director of the NIH,;
next to him, Dr. Gary Gibbons, Director of the National Heart,
Lung, and Blood Institute; and immediately to my left, Dr. Chris-
topher Austin, Director of the new National Center for Advancing
Translational Sciences, NCATS; to my right, Dr. Story Landis, the
Director of the National Institute of Neurological Disorders and
Stroke; and finally as already mentioned, Dr. Anthony Fauci, Di-
rector of the National Institute of Allergy and Infectious Diseases.
And they are here to answer your questions, as am 1.

Well, it is a great honor for us to be here to appear before you
and present the Administration’s fiscal year 2015 budget request,
and to provide an overview of our Agency’s critical role in enhanc-
ing the Nation’s health through scientific discovery. But before I
begin today, I would be remiss if I did not take a moment to thank
you, Mr. Chairman, for your extraordinary leadership on this sub-
committee over these 25 years. You have been a remarkable—I
would say even historic—advocate for biomedical research and for
the NIH. We are all very grateful for your service, and will truly
miss you on this subcommittee in the years to come.

[The graphic follows:]
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NATIONAL INSTITUTES OF HEALTH MISSION

Dr. CorLrLiNs. NIH has been advancing our understanding of
health and disease for more than a century. Scientific and techno-
logical breakthroughs generated by NIH-supported research are be-
hind many of the gains that you can see in this image of how our
country has enjoyed gains in longevity and in health. For example,
over the last 60 years, deaths from heart disease have fallen by
more than 70 percent. Meanwhile, cancer death rates, as you have
already cited, have been dropping about 1 percent annually for the
last 15 years, life expectancy gains that have saved our Nation tril-
lions of dollars. Likewise, HIV/AIDS treatments have greatly ex-
tended lives, and prevention strategies are enabling us to envision
the first AIDS-free generation since this virus emerged more than
30 years ago.

[The graphic follows:]
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NIH Accomplishments

Cardiovascular disease
death rates have fallen
> 70% in the last 60 years

Cancer death rates now falling
~1% per year; each 1% drop
saves ~$500 billion
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Dr. CoLLINS. But none of these advances could have happened
without the strong support of the Administration and the U.S. Con-
gress, and specifically of this subcommittee. This subcommittee
came together in a bipartisan way, and I want to thank you for
that, to make it possible in the fiscal year 2014 omnibus appropria-
tion to turn a corner.

BUDGET CHALLENGES

To be honest, the previous year was quite challenging for us. Se-
questration applied damaging cuts to ground-breaking medical re-
search and affected the morale of the scientific community. That
impact was further exacerbated by the Government shutdown,
which forced me to send 12,000 scientists home for 16 long days,
and required us to turn patients away from the NIH Clinical Cen-
ter.

With the fiscal year 2014 omnibus, we are optimistic that a cor-
ner has been turned after a difficult decade during which NIH has
lost more than 20 percent of its purchasing power for medical re-
search, 20 percent down from where we were in 2003. The Admin-
istration now proposes a fiscal year 2015 budget request that is
$211 million, or .7 percent, above the fiscal year 2014 level. This
budget request reflects the President’s and the Secretary’s commit-
ment to improving the health of the Nation and to maintaining our
leadership in the life sciences while remaining within the con-
straints of the Murray-Ryan budget envelope. It allocates resources
to areas with the most extraordinary promise for medical research,
while maintaining the flexibility to pursue unexpected scientific op-
portunities, and to address unforeseen public health needs.
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Within the Administration’s fiscal year 2015 budget, NIH will in-
crease our primary funding mechanism for investigator-initiated
research, the research project grants, or RPGs. And this is a crit-
ical priority. In fiscal year 2013, our grant success rate, as you can
see in this graph, reached an all-time low of 16.8 percent, a num-
ber that desperately needs to rise again.

[The graphic follows:]
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Dr. CoLLINS. By careful stewardship of resources, we expect to
support 9,326 new and competing RPGs next fiscal year, which will
be an increase of 329 over fiscal year 2014 levels, although the
total number of grants we support will remain approximately the
same.

But now, let me turn to some of the exciting scientific opportuni-
ties that NIH is pursuing today.

[The graphic follows:]



Scientific Opportunities

FUTURE OF BIOMEDICAL RESEARCH

Dr. CoLLINS. I can assure you the future of biomedical research
has never been brighter. Basic science, for which the Federal Gov-
ernment serves as the main source of support in the U.S., had led
the way. Advances in genomics, proteomics, stem cells, imagine,
the microbiome, and other technologies have led to phenomenal ad-
vances in our understanding of how life works, and also the dis-
covery of more than a thousand new risk factors for disease.

NIH will continue to spend a little more than half of our budget
on these basic science advances. But as you know, we are also
deeply committed to catalyzing the translation of these discoveries
into clinical advances. And this can be quite challenging to the dis-
may of researchers, drug companies, and especially patients. We
face a situation today where the vast majority of drugs entering the
development pipeline fall by the wayside.

The most distressing failures, as you see here, occur when a drug
is found to be ineffective in the later stages of development, in
phase two or phase three clinical trials, after years of work and
millions of dollars have already been spent.

[The graphic follows:]
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Late Stage Drug Development Failures:
Years of Work and Millions of Dollars Lost

Phase Il Phase lll

Success

Success

Failure Failure

Source: Pammoli et al., "The productivity crisis in pharmaceutical R&D*
Nature Reviews Drug Discovery June 2011

ACCELERATING MEDICINES PARTNERSHIP

Dr. CoLLINS. A major reason for such failures is that scientists
often have not had enough information to choose the right biologi-
cal targets, and if a drug is aimed at the wrong target, it will not
be effective against the disease it was intended to treat, and a fail-
ure will occur.

So to this end, we were particularly thrilled to announce the
launch of the Accelerating Medicines Partnership, AMP, just 6
weeks ago.

[The graphic follows:]
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Accelerating Medicines Partnership (AMP)

Will invest >$230M over five years on pilot projects:
= Alzheimer’s disease
= Type 2 diabetes

= Autoimmune disorders (systemic lupus erythematosus and
rheumatoid arthritis)

Costs are shared equally between NIH and the private sector

Dr. CoLLINS. This pre-competitive partnership, which will share
all data openly, will initially focus on three disease areas that are
ripe for drug discovery: Alzheimer’s disease, type 2 diabetes, and
the autoimmune disorders lupus and rheumatoid arthritis.

Besides NIH, the partners in AMP include the FDA and 10 bio-
pharmaceutical firms, listed here, and a number of non-profits, in-
cluding patient advocacy groups.

[The graphic follows:]
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Accelerating Medicines Partnership (AMP)

AbbVie Alzheimer’s Association

FDA Biogen ldec American Diabetes Association
Bristol-Myers Squibb Arthritis Foundation
GlaxoSmithKline Foundation for the NIH
Johnson & Johnson Geoffrey Beene Foundation
Lilly Juvenile Diabetes Research Foundation
Merck Lupus Foundation of America

Pfizer Lupus Research Institute / Alliance for
Lupus Research

PhRMA

Sanofi

Takeda
Rheumatology Research Foundation

USAgainstAlzheimer's

UNIVERSAL FLU VACCINE

Dr. CorLLINS. This unprecedented public/private collaboration will
use cutting-edge scientific approaches to sift through a long list of
potential therapeutic targets and choose those most likely to lead
to success, with the cost being shared evenly by NIH and industry.

But we are not stopping there. Influenza is another area where
we are poised for rapid progress. In fact, NIH-funded scientists are
well on their way to developing a universal vaccine. The outside of
the flu virus, shown here, is coated with tiny mushroom-shaped
proteins, and each of these proteins has a head and a stem.

[The graphic follows:]
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Universal Flu Vaccine
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Dr. CoLLINS. Current vaccines target the head of that mushroom,
but this mutates over time. Here you can see in yellow the changes
that occurred in three different flu viruses.

[The graphic follows:]
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Dr. CoLLINS. These changes, primarily in the head, are hap-
pening all the time. To keep up, a new vaccine must be produced
every year.

On the other hand, you can see here the stem of the viral protein
remains almost entirely unaltered over time. A universal flu vac-
cine that targets the relatively stable stem would not only elimi-
nate the need for an annual flu shot, but would also provide protec-
tion against outbreaks like the H5N1 and H7N9 events in South-
east Asia that are causing considerable worldwide concern right
now.

BRAIN INITIATIVE

Another major challenge is exploring what has been called the
most complex structure in the known universe, the human brain.
As you know, NIH is leading the new Brain Research through Ad-
vancing Innovative Neurotechnologies, B-R—-A-I-N, BRAIN Initia-
tive, and we are grateful for your support.

[The graphic follows:]

BRAIN Initiative

Dr. CoLLINS. This initiative will provide a foundational platform
for major advances in Alzheimer’s disease, autism, schizophrenia,
traumatic brain injury, epilepsy, and many other brain disorders.

But a final area of scientific opportunity that I want to highlight
today involves one of our Nation’s biggest and most feared killers,
cancer. Until recently, our weapons for attacking cancer have been
surgery, radiation, and chemotherapy, all of which can be effective,
but carry risks. Recent advances have given us insights into the in-
tricate workings of the cancer cell, and a whole new generation of
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targeted therapeutics is emerging, ushering in an era of individual-
ized precision medicine.
[The graphic follows:]

Opportunities in Cancer Therapeutics:
Targeted therapy of metastatic melanoma

Images courtesy of Grant McArthur, Jason Callahan, and Rod Hicks of the Peter MacCallum Cancer Centre,

OPPORTUNITIES IN CANCER RESEARCH

Dr. CoLLINS. This image on the left shows a dramatic example
of just how effective such targeted therapies can be because on the
left is a scan of a melanoma patient who carries a mutation and
a gene that codes a protein called B-Raf. Now, B-Raf is implicated
when mutated in the development of cancer. The hot spots that you
see all over this individual’s body indicate dividing cancer cells that
have spread throughout. After treatment with a new drug targeted
to block the effects of mutant RAF, those hot spots almost vanish.
The promise of targeted therapy is apparent.

But now, there is a new powerful weapon in the arsenal, cancer
immunotherapy, a revolutionary new approach that Science maga-
zine named its 2013 breakthrough of the year.

[The graphic follows:]
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Cancer
‘Immunotherapy
T cells on the attack

Dr. CorLLINS. This involves harnessing the body’s own immune
system to fight this dreaded disease. In one of those new ap-
proaches, certain types of immune cells called T-cells—you can see
them here—are collected from cancer patients and engineered to
produce special proteins on their surface. When these engineered
T-cells are infused back into patients, they have the power to seek
and destroy cancer cells.

And in this video, you can see one of those modified T-cells doing
just that, actually obliterating the cancer cell.

[The graphic follows:]
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Cancer Immunotherapy

cancer
cell —__

Dr. CoLLINS. Knowing how to turn T-cells into little Ninja war-
riors required big investments in basic biomedical research over
more than a decade, but the consequences are starting to be amaz-
ing.
I would like to share this story, in closing, of Emily Whitehead.
[The graphic follows:]



18

Emily: April 2012

Dr. CoLLINS. Nearly 2 years ago, this brave little girl became the
first pediatric patient to be treated with a new kind of cancer
immunotherapy. Emily was suffering from acute lymphoblastic leu-
kemia, a disease that, as was pointed out by Senator Moran, now
we cure 90 percent of the time with chemotherapy. But distress-
ingly, Emily was in the 10 percent where that fails.

Her parents decided to enroll her in a pioneering cancer
immunotherapy trial at the Children’s Hospital of Philadelphia.
Emily’s T-cells were collected from her blood and re-engineered in
the lab to recognize a protein found only on the surface of her leu-
kemia cells. Those T-cells were then infused back into Emily’s
blood where they circulated throughout her body on a mission to
seek and destroy leukemia. Just 28 days after treatment, she was
cancer free, and she remains so to this day.

[The graphic follows:]



19

Emily: Today!

Dr. CoLLINS. Here is Emily today, a happy, healthy third grader
who is looking forward to celebrating her ninth birthday next
month. As her mom, Kerry, puts it, “If you didn’t know what hap-
pened to her and you saw her now, you would have no idea what
she has been through.” A wonderful story of success.

PREPARED STATEMENTS

And, Senators, I believe there are a great many more Emilys on
the horizon. Our Nation has never witnessed a time of greater
promise for advances in medicine. With your support, we can real-
ize our vision of accelerating discovery across the vast landscape of
biomedical research. From basic scientific inquiry to human clinical
trials, the National Institutes of Hope is ready to move forward.

[The graphic follows:]
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Dr. CoLLiNS. Thank you, Mr. Chairman, for your support of NTH.
My colleagues and I welcome your questions.
[The statements follows:]

PREPARED STATEMENT OF FRANCIS S. COLLINS, M.D., PH.D.

Good morning, Mr. Chairman and distinguished members of the subcommittee. I
am Francis S. Collins, M.D., Ph.D., Director of the National Institutes of Health
(NIH). It is an honor to appear before you today to present the Administration’s fis-
cal year 2015 budget request for the NIH and provide an overview of our critical
role in enhancing our Nation’s health through scientific discovery.

As the Nation’s biomedical research agency, NIH’s mission is to seek fundamental
knowledge about the nature and behavior of living systems and to apply that knowl-
edge to enhance human health, lengthen life, and reduce illness and disability. I can
report to you that NIH leadership, employees, and grantees continue to believe pas-
sionately in this mission.

Before I discuss the tremendous strides we have made and the exciting scientific
opportunities on the horizon, I want to thank you, Mr. Chairman, and Ranking
Member Moran, as well as your colleagues, for the recent fiscal year 2014 Omnibus
Appropriation bill. The subcommittee came together in a bipartisan way to increase
funding for NIH and we are truly grateful for your action. The past year has been
challenging for us: The sequester reduced funding for groundbreaking medical re-
search and affected the morale of the scientific community. This impact was further
exacerbated by the shutdown.

There is much good news to report about the science that we support. NIH has
been advancing our understanding of health and disease for more than a century;
scientific and technological breakthroughs generated by NIH-supported research are
behind much of the gains our country has enjoyed in health and longevity. For ex-
ample, deaths from heart disease have been reduced by more than 70 percent from
1950 to 2008. Cancer death rates have been dropping about 1 percent annually for
the past 15 years—Ilife expectancy gains that save the Nation billions of dollars.
HIV/AIDS treatment and prevention now enable us to envision the first AIDS-free
generation since this virus emerged more than 30 years ago. NIH research also has
given us vaccines to protect against an array of life-threatening diseases, including
cervical cancer, influenza, and meningitis. We can look forward to a future in which
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advanced prevention and treatment strategies such as these allow everyone to have
a significantly better chance of living a long and healthy life.

These statistics tell you how far we have come—but our aim is to go even further,
faster. To this end, the Administration’s fiscal year 2015 budget request for the NITH
is $30.362 billion, $211 million, or 0.7 percent, above the fiscal year 2014 level. This
budget request reflects the President’s and the Secretary’s commitment to improving
the health of the Nation and to maintaining our Nation’s leadership in the life
sciences. The request highlights investments in innovative research that will ad-
vance fundamental knowledge and speed the development of new therapies,
diagnostics, and preventive measures to improve public health.

The fiscal year 2015 budget request will enhance NIH’s ability to support cutting-
edge research and training of the scientific workforce. Within the Administration’s
fiscal year 2015 budget, we will continue to increase Research Project Grants
(RPGs), NIH’s funding mechanism for investigator-initiated research. NIH expects
to support 9,326 new and competing RPGs in fiscal year 2015, an increase of 329
over fiscal year 2014 levels. For fiscal year 2015, NIH anticipates funding a total
of 34,197 RPGs. The budget request allocates resources to areas of the most extraor-
dinary promise for biomedical research, while maintaining the flexibility to pursue
unplanned scientific opportunities and address unforeseen health needs.

While we are very grateful for any budget increase, the fully paid $56 billion Op-
portunity, Growth, and Security Initiative (OGSI), a program included in the Presi-
dent’s budget, would provide an additional $970 million investment in NIH pro-
grams that would allow NIH to fund or expand a host of other cutting-edge initia-
tives, speeding the development of vaccines and cures, and restoring sequestration
cuts to the number of research project grants.

Let me describe a few of the many areas in which NIH-supported research is
i)pening up extraordinary opportunities to improve the health of the American pub-
ic.

A major program that began this year is the Brain Research through Advancing
Innovative Neurotechnologies (BRAIN) Initiative, for which thanks are due to this
subcommittee for its fiscal year 2014 support. NIH is a major player in this pio-
neering multiagency venture that will enable the creation of new tools capable of
examining the activity of billions of nerve cells, networks, and pathways in real
time. By measuring activity at the scale of circuits and networks in living orga-
nisms, we can begin to decode sensory experience and, potentially, even memory,
emotion, and thought. Successful pursuit of the BRAIN Initiative will revolutionize
neuroscience, providing a foundational platform for major advances in Alzheimer’s
disease, autism, schizophrenia, epilepsy, traumatic brain injury, and many other
brain disorders.

As technology allows us to tackle mind-boggling tasks like recording the activity
of billions of nerve cells in the brain or determining the DNA sequence of tens of
thousands of human genomes, researchers are generating enormous quantities of
data at an unprecedented pace. The challenge posed by this revolution is how to
store, retrieve, integrate, and analyze this mountain of complex data—and trans-
form it into knowledge that can improve human health. To address this challenge
that affects virtually all areas of biomedical research, we have just launched the Big
Data to Knowledge (BD2K) initiative. The goals of BD2K are to develop and dis-
seminate new analytical methods and software, enhance training of data scientists,
and facilitate broad use and sharing of complex biomedical datasets. With sustained
investment and effort, we will overcome the challenges associated with Big Data to
accelerate real-world applications of basic science discoveries.

We are also excited about another area of intense interest: the development of
therapeutics. Recent advances in genomics, proteomics, imaging, and other tech-
nologies have led to the recent discovery of more than a thousand risk factors for
disease—biological insights that ought to hold promise as targets for drugs. But
drug development is a terribly difficult and failure-prone business. To the dismay
of researchers, drug companies, and patients, the vast majority of drugs entering
the development pipeline fall by the wayside. The most distressing failures occur
when a drug is found to be ineffective in the later stages of development—in Phase
IT or Phase III clinical studies—after years of work and millions of dollars have al-
ready been spent. A major reason for such failures is that scientists often have not
had enough information to choose the right biological targets. If a drug is aimed at
the wrong target, it won’t work against the disease it was intended to treat.

With that challenge in mind, we were thrilled last month to launch the Accel-
erating Medicines Partnership (AMP). This unprecedented public-private effort will
use cutting-edge scientific approaches to sift through a very long list of potential
therapeutic targets, and choose those most likely to lead to success. Besides NIH,
the AMP partners include the FDA, 10 biopharmaceutical firms and a number of
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nonprofits, including patient advocacy groups. This precompetitive partnership,
which will share all data openly, will initially focus on three disease areas that are
ripe for discovery: Alzheimer’s disease, type 2 diabetes, and the autoimmune dis-
orders, lupus and rheumatoid arthritis. Through this team effort, we believe we can
reach our shared goals of treating and curing disease faster.

Preventing disease is another top priority, and influenza is one area of prevention
in which we are poised for rapid progress. Currently, to provide protection against
the rapidly evolving influenza virus, a new vaccine must be produced each year and
we all need to get an annual flu shot. Also, despite best efforts, the vaccine isn’t
always ideal. In an average year, the flu claims up to 49,000 American lives and
costs the U.S. economy about $87 billion. But it does not have to be that way. NIH-
funded researchers are now working on a universal flu vaccine—designed to protect
people against virtually all strains of the flu for extended periods of time and, thus,
potentially reduce the need for annual flu shots. Of critical importance, such a vac-
cine could also protect against a future global flu pandemic.

While we are several years away from having a universal flu vaccine available
to the public, our researchers have already demonstrated proof of concept and are
testing a number of approaches, including two-stage “prime boost” vaccines and fer-
ritin nanoparticles. Clearly, the prospect of a universal flu vaccine is not science fic-
tion. Early clinical studies are already underway. With sustained investment, the
United States may be a few years away from realizing its potential to benefit our
health and our economy.

As impressive as a universal flu vaccine would be, it is not the only trick we are
teaching our immune systems. We are also aiming to harness the body’s own im-
mune system to fight cancer. Until recently, our weapons for attacking cancer have
been largely limited to surgery, radiation, and chemotherapy—treatments that carry
risks and cause adverse side effects. Now, after years of intense basic and
translational research, we have an exciting new possibility: Cancer immunotherapy.

Researchers have long been puzzled by the uncanny ability of cancer cells to
evade the immune response. What stops the body from waging its own “war on can-
cer?” As it turns out, our bodies have built-in checkpoints to prevent our immune
systems from going into overdrive and killing healthy cells. Now, NIH-funded re-
searchers have discovered a way to genetically modify certain white blood cells
called T-cells—the soldiers of the immune system—to attack tumor cells. In this
new approach, T-cells are collected from cancer patients and engineered in the lab
to produce special proteins on their surface, called chimeric antigen receptors
(CARs). When the modified cells are infused back into patients, they multiply and,
with guidance from their newly engineered receptors, seek and destroy tumor cells.
Promising results in patients with leukemia prompted Science magazine to name
this its 2013 Breakthrough of the Year.

Today, I have provided a very brief overview of NIH’s past successes and con-
tinuing commitment to basic, translational, and clinical research. Our Nation has
never witnessed a time of greater promise for advances in medicine. With your sup-
port, we can anticipate a future of accelerating discovery across NIH’s broad re-
search landscape, from fundamental scientific inquiry to human clinical trials. The
“National Institutes of Hope” is ready to move forward.

This concludes my testimony, Mr. Chairman. I look forward to your questions.

PREPARED STATEMENT OF ANTHONY S. Fauci, M.D.

Mr. Chairman and Members of the Committee: I am pleased to discuss current
and future plans for biomedical research at the National Institute of Allergy and
Infectious Diseases (NIAID) of the National Institutes of Health (NIH). The Presi-
dent’s fiscal year 2015 NIAID budget request of $4,423,357,000 billion is approxi-
mately $31 million more than the fiscal year 2014 funding level ($4,392,670,000).

NIAID conducts, supports, and translates basic and clinical research into the de-
velopment of diagnostics, therapeutics, and vaccines to detect, treat, and prevent in-
fectious and immune-mediated diseases. NIAID has a dual mandate that balances
research addressing current biomedical challenges with the capacity to rapidly re-
spond to new threats from emerging and re-emerging infectious diseases and bioter-
rorism.

INFECTIOUS DISEASES RESEARCH

HIV/AIDS.—NIAID is leading transformational progress in basic and clinical re-
search on HIV/AIDS. The decades-long NIAID investment in HIV/AIDS research
has made the goal of an AIDS-free generation a possibility with sustained effort.
NIAID continues to improve and refine HIV prevention and treatment tools, includ-
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ing antiretroviral therapies to effectively manage disease and reduce HIV trans-
mission, and pre-exposure prophylaxis to protect against HIV. NIAID also is advanc-
ing research toward the development of an effective HIV vaccine to complement ex-
isting prevention strategies. HIV vaccine development will be informed by NIAID
efforts to identify immunological markers in the subset of people protected against
HIV infection in the RV144 trial, the first HIV vaccine trial to show modest efficacy.
The NIAID Vaccine Research Center together with several NIAID grantees are
making rapid progress on ways to generate broadly neutralizing antibodies to pro-
tect against multiple strains of HIV, research that may translate to vaccines and
therapeutics of global public health significance.

Years of NIAID-supported research on HIV pathogenesis and the role of HIV res-
ervoirs have suggested the feasibility of curing some HIV-infected individuals.
NIAID will investigate promising reports of a handful of infants who were born
HIV-positive but now test negative for the virus following aggressive antiretroviral
treatment initiated shortly after birth by supporting a clinical trial to determine if
this strategy is safe and effective for other infants. NIAID also will play a major
role in implementing the President’s $100 million HIV/AIDS cure research initia-
tive. As part of this effort, NIAID will support additional research on HIV latency
and persistence. Understanding these processes may reveal new strategies toward
a cure.

NIAID recently restructured its HIV/AIDS Clinical Trials Networks to capitalize
on the growing body of promising HIV research findings and to better address cur-
rent research questions. The Networks will focus on improved ways to prevent and
treat HIV, tuberculosis and hepatitis C co-infections, and on research toward devel-
opment of a vaccine, microbicides, and a cure.

Tuberculosis.—Tuberculosis (TB) remains a significant cause of illness and death
throughout the world, especially among those also infected with HIV. NIAID re-
cently launched a genome sequencing project that will examine the genetic diversity
of TB bacteria and patterns of drug resistance to understand TB pathogenesis and
to identify new drug targets and molecular mechanisms of resistance. This research
will be particularly important to address the emergence of multi- and extensively
drug-resistant TB. NIAID-supported scientists also are working to modify the exist-
ing antibiotic spectinomycin to bypass mechanisms of resistance to this drug. These
efforts have shown promise in TB animal models.

Malaria.—NIAID continues to progress toward its goal to control, eliminate, and
ultimately eradicate malaria worldwide. The development of vaccines is a critical
part of this endeavor. NIAID researchers and grantees recently completed an early-
stage clinical trial that showed a novel vaccine composed of weakened malaria
sporozoites was safe and protected against malaria. NIAID has developed two new
tests to rapidly and inexpensively detect resistance to artemisinin, a first-line anti-
malarial drug. NIAID also is exploring innovative methods to control the spread of
malaria. For example, NIAID-funded researchers have established a bacterial infec-
tion that passes from female mosquitoes to their offspring and kills malaria
parasites within the mosquitoes before they can infect humans.

Other Infectious Diseases of Domestic and Global Health Importance.—NIAID is
committed to research on infectious diseases affecting global health. Influenza is
among the most important infectious diseases of domestic and global concern.
NIAID research addresses the challenge of seasonal influenza and prepares for the
threat of an emerging pandemic. NIAID is developing and evaluating vaccines
against the avian influenza strains H5N1 and H7N9 to deploy if needed to prevent
further spread among humans. NIAID also is examining these vaccines paired with
adjuvants—components that enhance the immune response—to provide the greatest
protection with the smallest dose possible. NIAID investigators and grantees are
making significant progress toward the development of a universal influenza vaccine
that could generate durable protection over a period of years against a wide range
of seasonal and pandemic influenza strains. Studies conducted by NIAID scientists
at the NIAID Special Clinical Studies Unit in the NIH Clinical Center are providing
important clues into the susceptibility and immune response of patients to influenza
infection. Future studies will examine the effectiveness of new vaccines and thera-
peutics.

Respiratory syncytial virus (RSV) is a serious respiratory infection primarily of
young children that causes significant illness and hospitalizations in the U.S. and
thousands of deaths worldwide. There is no vaccine to protect infants and children
against RSV. Researchers at the NIAID Vaccine Research Center recently deter-
mined the structure of a key RSV protein bound to a broadly neutralizing human
RSV antibody and used it to design an experimental RSV vaccine that is effective
in animal models. NIAID has advanced this groundbreaking RSV vaccine into early-
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stage clinical trials in humans. Science magazine highlighted this discovery among
the top 10 scientific breakthroughs in 2013.

Hepatitis C virus (HCV) is a significant cause of chronic liver disease and cancer,
and often co-infects people with HIV. Traditional HCV therapies frequently have se-
vere side effects and may not be successful in many patients. NIAID and NIH Clin-
ical Center investigators recently led a Phase II trial of a new HCV drug, sofosbuvir.
The trial demonstrated that sofosbuvir, combined with the antiviral drug ribavirin,
was highly effective and well tolerated even in patients predicted to have poor out-
comes with traditional HCV treatments. Sofosbuvir and similar therapies for the
treatment of HCV have recently been approved, potentially revolutionizing treat-
ment outcomes.

Antimicrobial resistance is a significant public health challenge and an NIAID
priority. NIAID recently reassessed research needs for this important issue and es-
tablished a Leadership Group to design, implement, and manage the clinical re-
search agenda for a new antibacterial resistance research network. NIAID provides
resources to lower the investment risk for industry, academia, and non-profit organi-
zations to facilitate a robust pipeline of diagnostics, vaccines, and therapeutics for
resistant microbes.

RESEARCH ON IMMUNOLOGY AND IMMUNE-MEDIATED DISORDERS

NIAID’s commitment to research on basic and clinical immunology continues to
foster important insights that ultimately will help to better treat and prevent im-
mune-mediated disorders, including food allergy. NIAID-funded investigators re-
cently demonstrated that female sex hormones affect the gut microbiome and pro-
mote development of autoimmunity in an animal model, providing clues into why
women are more likely to be affected by autoimmune diseases. NIAID-supported re-
searchers have made progress in understanding how exposure to certain microbes
in early life, especially those found in homes with dogs, may protect against the de-
velopment of asthma and other allergies. NIAID grantees also developed two urine
tests to diagnose and predict rejection of a transplanted kidney. These simple tests
could one day replace the invasive procedure currently used to detect organ rejection
and particularly would benefit African Americans, who are disproportionately af-
fected by organ transplant rejection.

CONCLUSION

For more than 60 years, basic and clinical research conducted and supported by
NIAID on infectious and immune-mediated diseases has spurred the development
of vaccines, therapeutics, and diagnostics to improve the health of millions around
the world. NIAID will continue to perform the basic, clinical, and translational re-
search critical to advancing the health of our Nation and the world.

PREPARED STATEMENT OF HAROLD E. VARMUS, M.D.

Mr. Chairman and Members of the Committee: I am pleased to present the Presi-
dent’s budget request for the National Cancer Institute (NCI) of the National Insti-
tutes of Health (NIH). The fiscal year 2015 NCI budget of $4,930,715,000 includes
an increase of $7,944,000, or 0.2 percent, compared to the fiscal year 2014 level of
$4,922,771,000.

OVERVIEW OF NCI RESEARCH PRIORITIES

This is an era of remarkable opportunity in cancer research. Armed with broad
knowledge about how various cancers arise and with powerful new research tools,
the NCI is well equipped to accelerate progress towards preventing, diagnosing, and
treating cancer more effectively. This era of opportunity is due in significant part
to the subcommittee’s consistent support for biomedical research at NCI and NIH.

The resources that you provide allow NCI to address an ambitious challenge: re-
ducing the incidence, morbidity, and mortality for all of the many types of cancer,
with tangible benefits for all Americans. The fiscal year 2015 budget will allow the
NCI to build on the tremendous progress in many areas of cancer research, with
the aim of improving outcomes for patients with all types of cancer.

I will summarize some recent accomplishments and highlight new opportunities
in five areas of NCI-supported research—genomics, cancer immunology, targeted
therapeutics, bioinformatics, and prevention—to illustrate the breadth and pace of
NCT’s progress.

The Cancer Genomics research that NCI supports has dramatically altered our
understanding of how cancer develops, identified the molecular signatures that can
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be used to diagnose and categorize cancer more precisely, and provided new targets
for therapeutic intervention. For example, two major initiatives—TCGA (The Cancer
Genome Atlas) and TARGET (Therapeutically Applicable Research to Generate Ef-
fective Treatments)—have addressed nearly twenty common adult cancers and sev-
eral less common cancers that occur in adults and children, revealing both tissue-
specific patterns of genetic changes and changes that are common to several types
of cancers. TCGA is a joint initiative of the NCI and the Human Genome Research
Institute. During the past year, TCGA published comprehensive characterizations of
acute myeloid leukemia, endometrial cancer, and clear cell renal carcinoma, among
others. While every cancer is distinct genetically, many changes in the genome are
shared among a wide array of cancer types, and each type of cancer has distinct
patterns that often reflect exposure to carcinogenic agents, such as tobacco smoke
and ultraviolet radiation. As these massive surveys come to conclusion, the NCI’s
Center for Cancer Genomics is leading efforts to make full use of the TCGA results,
inclilding the best ways to incorporate genomic findings into the design of clinical
trials.

Some of the surprising findings from the TCGA and TARGET projects—such as
the involvement of genes that govern the chemistry of chromosomal proteins, that
influence cell metabolism, and that guide the processing of RNAs and proteins—are
influencing the study of cancer biology throughout the NCI’s programs. TCGA and
TARGET will certainly enlarge our understanding of carcinogenesis and will likely
open new frontiers for preventing, diagnosing, and treating cancers.

Cancer immunology is a rapidly advancing field that, in just the past few years,
has dramatically altered our understanding of host defenses in response to cancers.
It has also produced new and well-validated methods for treating cancer using anti-
bodies that attach to proteins on cancer cell surfaces and using methods that modu-
late the complex behavior of the immune system to attack cancer cells.

For several years, monoclonal antibodies against cancer cell proteins have been
used to treat blood cancers, such as certain lymphomas and leukemias, and subsets
of several types of solid tumors, such as breast and colorectal cancer. More recently,
immunotoxins have been created by genetic engineering to fuse antibodies with
parts of bacterial toxins to selectively kill cancer cells. For example, such
immunotoxins developed in the NCI intramural program have induced remissions
in late stage cases of mesothelioma, ovarian cancer, triple-negative breast cancer,
drug-resistant hairy cell leukemia, and childhood acute lymphoblastic leukemia.

There is also great optimism within the science community about modulating the
immune system by introducing novel antigen receptors into cancer-killing T cells
and especially by infusing antibodies that interfere with a system that impedes the
immune response to cancer cells. These “immune-modulating” antibodies have re-
cently received FDA approval, and other antibodies that bond other immune cell
regulators may soon follow. In 2011, FDA approved a monoclonal antibody, called
ipilimumab, to treat advanced melanoma. Some patients with metastatic melanoma
being treated with ipilimumab are still alive several years after completing treat-
ment. In 2013, another promising antibody to treat melanoma—Ilambrolizumab—re-
ceived “breakthrough” designation by the FDA, helping expedite its development
and further use in clinical trials, with the possibility of an expedited FDA review.
In recognition of these and other recent achievements in the field of immunology,
and the promise of further developments, “cancer immunotherapy” was named this
year’s Breakthrough of the Year by Science magazine.

Targeted therapies, based on the use of drugs that inhibit specific proteins impli-
cated in the behavior of cancer cells, are now being developed and tested for their
effects in patients with many types of cancer. Over the past decade, FDA has ap-
proved several drugs that rely on this therapeutic approach to treat cancers of blood
cells, lung cancer, melanoma, and other cancers, and many more are in develop-
ment. This activity has accelerated because of discoveries in genomics, cell signaling
pathways, chemistry, and structural biology, and with the identification of new ways
to inhibit proteins that are required for the integrity of cancer cells.

Mutant RAS proteins are perhaps the most prominent potential targets for new
therapies that the academic and commercial research sectors have thus far failed
to target with inhibitory drugs. The importance of the RAS gene family in cancer
has been clear for over 30 years; one family member, K-RAS, is mutated in more
than 90 percent of pancreatic adenocarcinomas, about 40 percent of colorectal can-
cers, and about 25 percent of lung adenocarcinomas. For this reason, the NCI re-
cently launched the RAS Project, a large-scale collaboration between investigators
at the NCI's Frederick National Laboratory for Cancer Research and those in NCI’s
intramural and extramural communities. The RAS Project is motivated in part by
new developments in the study of RAS proteins, including new information about
their structural properties, binding of mutant RAS proteins to mutant-specific in-
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hibitors, interactions with other cellular proteins required for function, and new
tests for genes required to allow RAS mutants to exert their effects.

Still, while pursuing a path that leads to “precision medicine,” the NCI must also
maintain its capacity to test new ways to deploy the currently dominant means of
therapy. For instance, a recent study of patients with metastatic prostate cancer
showed markedly increased survival in men who received chemotherapy when start-
ing anti-androgenic hormone therapy, a result that is likely to change clinical prac-
tice for a cancer that continues to kill about 30,000 American men annually.

Drug resistance commonly emerges in cancers being treated with either tradi-
tional chemotherapies or novel targeted therapies, allowing disease to progress.
Over the past decade, NCI-supported studies have revealed several mechanisms by
which resistance occurs, including additional mutations affecting the target mol-
ecules, mutations in related genes, and changes in gene expression. In some cases,
especially chronic myeloid leukemias, drugs that overcome resistance have been
identified, developed and FDA-approved. But in other situations, resistance to tar-
geted drugs remains a major impediment to success, and the NCI is making major
investments to study this problem.

Bioinformatics, the management of enormous sets of molecular and clinical data
is a critical component of NCI’s toolkit to study cancer in all of its manifestations.
In work that ranges from cancer genomics, to cell signaling, and to clinical trials,
the proper collection, analysis, storage, retrieval, and distribution of “big data” are
critical elements of the Institute’s charge. The NCI’s Center for Bioinformatics and
Information Technology (CBIIT) is addressing these responsibilities, in conjunction
with NCI divisions. Part of the current effort requires the costly development of
“cloud computing” to work with the vast (petabyte) amounts of genomic data gen-
erated by TCGA, TARGET, and other projects, and to assemble and ultimately inte-
grate clinical data with genomic data in manageable forms to promote further dis-
covery and improve cancer care.

Prevention of cancer remains NCI’s most desired goal. While complete avoidance
of cancer may be impossible, since cancers often arise through spontaneous
mutations, the control of tobacco use, vaccination against cancer-causing viruses
(human hepatitis B virus and human papillomaviruses), sunlight avoidance, and
regulation of dietary and carcinogenic substances (such as asbestos) have already
reduced the incidence and the mortality rates of many cancers. For instance, be-
tween 2001 and 2010, largely due to the earlier reductions in tobacco use, there was
a 25 percent decrease in male death rates and an 8 percent decrease in female
death rates due to lung cancer, the major cause of death from cancer in the United
States. Likewise, vaccination with current HPV vaccines can drastically reduce the
incidence and mortality of several types of cancer, including cervical, anal, and
oropharyngeal cancers that are caused by infection with certain strains of HPV.

Still, NCI recognizes that these successes are incomplete, and therefore invests
heavily in efforts to address several pertinent behavioral and biological questions.
For instance, despite dramatic declines in the use of tobacco, about 18 percent of
Americans continue to smoke. New approaches are needed to convince young people
not to use tobacco and to convince current smokers to quit. Use of HPV vaccines
remains far from the desired levels among adolescent girls and boys in the United
States, as the February 2014 report from the President’s Cancer Panel emphasized.
Better methods to promote the use of these potentially lifesaving vaccines are need-
ed, at the same time as the dosing schedules and the protective breadth of the vac-
cines are improved.

CONCLUSION

An important measure of the overall success of NCI’s work is the annual “Report
to the Nation,” which describes trends in the incidence and death rates in the
United States for many types of cancer. As has now been true for over a decade,
the most reliable indicator—death rates from all cancers combined for men, women,
and children—continues to decline by about one and a half percent per year. This
reduction represents the savings of an enormous number of years of life and can
be ascribed in large measure to the work of the NCI to prevent and treat cancers
more effectively.

Still, although mortality rates have been decreasing for most cancers, progress
has not occurred as rapidly as desired, and for some cancers the numbers have not
improved—or have worsened. Thus, much work remains. But the overall success ap-
parent from both the public health data and recent achievements in the laboratory
and clinical sciences inspires the NCI’s conviction that expanded efforts on all fron-
tﬂars 1ofb cancer research will produce better health in the United States and around
the globe.
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PREPARED STATEMENT OF GARY H. GIBBONS, M.D.

Mr. Chairman and distinguished members of the subcommittee: I am pleased to
present the President’s budget request for the National Heart, Lung, and Blood In-
stitute (NHLBI) of the National Institutes of Health (NIH). The fiscal year 2015
budget of $2,987,685,000 includes an increase of $4,948,000 over the fiscal year 2014
enacted level of $2,982,737,000.

NHLBI’s highest priorities for research investment are conditions that contribute
substantially to the global burden of disease. Heart and lung diseases are the lead-
ing causes of death, disability, and rising healthcare costs from non-communicable
diseases in the United States and worldwide. Research supported by the NHLBI has
contributed to dramatic improvements in longevity, quality of life, and the wealth
of the Nation. Deaths from cardiovascular disease, for example, have dropped by 70
percent in the past 40 years. This success reflects a balanced approach to supporting
discovery science that spans basic, clinical, and population research. As accountable
stewards seeking to maximize the public’s return-on-investment, we are committed
to continually improving our approach to strategic priority-setting and systematic
ﬁvallu}z;\tion of our portfolio to ensure the highest possible impact on science and

ealth.

Reflecting upon the NHLBTI’s legacy of success, many of the previous advances in-
volved interventions at the latter stages of chronic disease. The fiscal year 2015
budget envisions a research agenda that elucidates the underlying mechanisms of
disease such that clinicians can more accurately predict at-risk individuals and tai-
lor preventive interventions for disease long before symptoms and irreversible dam-
age occur. Our strategic vision is guided by the breathtaking scientific opportunities
at hand and public health needs, in consultation with domain-experts at the leading
edge of discovery science. The fiscal year 2015 budget continues a journey toward
predictive, preventive precision medicine that holds promise for turning research-to-
results, continuing the dramatic decline in the burden of chronic disease in our Na-
tion.

UNPRECEDENTED SCIENTIFIC OPPORTUNITIES

Sustained investments in fundamental discovery science have led to new tools and
technologies that stand to revolutionize medical research and clinical practice. Bio-
medical advances in congenital heart disease (CHD), the most common structural
birth defect, have led to dramatic improvements in infant survival over the past 50
years, now with more adults living with CHD than children. However, current pal-
liative approaches that repair birth defects have limitations that compromise the
length and quality of life. Recent NHLBI-supported research, applying the latest
genomic technologies, has identified spontaneous genetic mutations that increase
the risk of CHD. This breakthrough finding is beginning to unlock the mysteries of
CHD, helping to define what goes awry during the formation of the heart and lay
the foundation for preventing or fixing defects in the womb. To that end, NHLBI
is investing in regenerative medicine research to enhance the capacity of the heart
to repair itself. The 2012 Nobel Laureate, Shinya Yamanaka, is part of a large inter-
institutional team of NHLBI-funded investigators studying how to use a child’s own
cells to repair a congenital defect or create a tissue graft that could grow as a child
ages.

NHLBI investments in reparative biology and tissue bioengineering may also hold
promise for accelerating new drug development platforms in partnership with the
private sector. For example, NHLBI-funded investigators at Stanford University are
using stem cells derived from adult tissue in a laboratory to create heart cells and
model diseases such as those that perturb the electrical system of the heart in atrial
fibrillation. These models are being used to more efficiently screen many novel
dyugls to determine efficacy as well as potential toxicities, augmenting the discovery
pipeline.

PREEMPTING AND PREVENTING CHRONIC DISEASE

New scientific discoveries hold promise for making public health inroads to halt
chronic diseases before they become debilitating. In sickle cell disease (SCD), for ex-
ample, we have made great strides in reducing complications from the disease, such
as penicillin to prevent fatal infections in infants, transfusions to reduce stroke risk,
and hydroxyurea to reduce pain and hospital admissions. While these advances have
extended lifespans from childhood into the sixth decade of life, they target complica-
tions not the disease itself—a disease that disproportionately affects African Ameri-
cans (about 1 in 500 births). We recently funded a new program that we hope will
lead to the next generation of SCD treatments. Particularly exciting are studies that
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are attempting to raise fetal hemoglobin levels (the most powerful known modifier
of SCD severity) through modulation of a gene called Bcl11A that is involved in the
switch from fetal to adult hemoglobin during development. These studies open the
door to potential treatments that can reactivate the fetal hemoglobin gene to inhibit
the sickle cell shape change of red blood cells, which could preempt disease progres-
sion.

Chronic obstructive pulmonary disease (COPD), the third leading cause of death,
is a prime example of a chronic disease in which biomedical research advances have
ameliorated symptoms; yet most interventions fail to dramatically alter the natural
course of the disease. There is a critical need to identify at-risk individuals earlier
in the disease process to prevent disease progression. NHLBI’'s COPDgene study is
integrating genetics and imaging studies to characterize pre-clinical subtypes of
COPD. Such characterization can enable clinicians to detect subtle changes in lung
function and structure long before symptoms develop, conventional clinical tests
show abnormalities, or progressive lung damage occurs. This leading-edge research
points to a horizon of individualized, precision medicine to preempt chronic lung dis-
ease.

TRANSLATING DISCOVERIES INTO PUBLIC HEALTH IMPACT

While basic science is the cornerstone of scientific discovery, it is the beginning
of a long path to public health impact. NHLBI has been a leader in traversing this
road. Noted research initiatives like the Framingham Heart Study first identified
the cardiovascular disease risk factors now addressed in routine physicals, which led
to basic research that won Brown and Goldstein the Nobel Prize for their research
on cholesterol metabolism—setting the stage for the development of statin drugs.

We are currently amidst the unfolding of a similar story. The recent discovery of
a mutation in the gene PCSK9 among a family with very low LDL cholesterol levels
and reduced risk of heart attack has led to basic science discoveries and the rapid
development of PCSK9 inhibitors. This public-private partnership is moving toward
potential widespread clinical use as the next generation of cholesterol lowering
drugs.

We now know, however, that we must look beyond one-size-fits-all treatments.
Population science and genetics research have clearly demonstrated individual dif-
ferences not only in predisposition to disease but also in treatment response. For
example, 26 million Americans currently suffer from asthma—the leading cause of
missed school days for children and a driver of preventable hospitalizations and
emergency room visits. Asthma disproportionately affects African Americans; Afri-
can American children are twice as likely to have asthma as white children and,
as adults, are two to three times more likely to die of asthma than any other racial
or ethnic group. While effective treatments exist, they do not reach all of those in
need. NHLBI will be seeking applications focused on identifying barriers and testing
strategies to enhance the implementation of evidence-based practices in diverse
communities across the Nation. Beyond the current treatments, next generation
therapies should target these differences to achieve maximal benefit. NHLBI’s
multi-center clinical trial network, AsthmaNet, is beginning the Best African Amer-
ican Response to Asthma Drugs (BARD) study to compare the effectiveness of dif-
ferent treatments on the management of asthma in African Americans. BARD will
also assess how genetics may influence an individual’s response to the treatments,
which could be a paradigm shift in addressing challenges like disparities in asthma
care.

CONCLUSION

We are in the midst of a very exciting period in science in which the capacity to
enhance human health has never been greater. New tools and technologies are dar-
ing us to envision a future that is unburdened by chronic heart, lung, and blood dis-
eases—not only ensuring wellness but also increasing economic productivity and re-
ducing healthcare costs. For example, research shows that treating patients at mod-
erate risk for cardiovascular disease with statin drugs to lower cholesterol can re-
duce annual medical spending by up to $430 million. Imagine how much can be
saved by preventive interventions earlier in the disease course before symptoms
begin and the costs of treatment rise dramatically. By achieving that goal, the re-
turn-on-investment of biomedical research will strengthen both the health and the
wealth of the Nation.
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PREPARED STATEMENT OF STORY C. LANDIS, PH.D.

Mr. Chairman and Members of the Committee: I am pleased to present the Presi-
dent’s budget request for the National Institute of Neurological Disorders and
Stroke (NINDS) of the National Institutes of Health (NIH). The fiscal year 2015
NINDS budget of $1,608,461,000 includes an increase of $22,664,000 over the com-
parable fiscal year 2014 level of $1,585,797,000. NINDS supports research to reduce
the burden of neurological disorders, from basic studies of the normal brain through
clinical trials of prevention and treatment interventions. Today, I will make four
points: (1) the burden of neurological disorders is enormous; (2) past NINDS re-
search has paid off; (3) opportunities for future progress are extraordinary; and (4)
we have well informed plans to exploit these opportunities.

BURDEN OF NEUROLOGICAL DISORDERS

Nearly 800,000 Americans experience a stroke each year, and 15 to 30 percent
of the 6.8 million stroke survivors alive today suffer permanent disability.! Trau-
matic brain injury (TBI) is the leading cause of death and disability in children and
young adults, common among the elderly, and a major concern for the military and
veterans. In the United States, 2.5 million people receive emergency care for a TBI
each year, and millions more suffer mild TBI (concussions). Epilepsy affects 2.3 mil-
lion Americans, including 1 in 26 people at some time in their lives. Alzheimer’s dis-
ease is receiving increasing attention, but most people are less aware that
frontotemporal dementia (FTD) is the most common dementia in people under age
60, and vascular dementia, which affects blood vessels in the brain, is the second
most common dementia overall and is so closely intertwined with Alzheimer’s dis-
ease that most dementia patients have a combination of the two. Parkinson’s dis-
ease, spinal cord injury, cerebral palsy, multiple sclerosis, and hundreds of rare dis-
gast(els that affect children and adults add to the immeasurable human and economic

urden.

PROGRESS FOR PATIENTS AND FAMILIES

NINDS research drives progress directly, and indirectly catalyzes private sector
advances. NINDS studies on risk factors and prevention contributed to a decline in
the age-adjusted stroke death rate by 35.8 percent from 2000 to 2010; the actual
number of stroke deaths fell 22.8 percent.2 NINDS research developed the only ap-
proved emergency drug therapy that restores blood flow to the brain following
stroke, increasing likelihood of recovery with little or no disability by 30 percent.
Research has also demonstrated, defying conventional wisdom, a wider window of
opportunity for stroke rehabilitation—even patients who start rehabilitation as late
as 6 months after a stroke can improve, and patients can continue to improve 1 year
after a stroke. For people with epilepsy, an implantable device approved this year
senses impending seizures and delivers electrical pulses to stop them. Long-term
NINDS research provided the essential foundation for private sector development of
this device. Similarly, NINDS research directly and indirectly contributed to deep
brain stimulation (DBS) therapies now in use for Parkinson’s, essential tremor, and
dystonia and under clinical testing for many other disorders, as well as to develop-
ment of drugs for multiple sclerosis—10 are now on the market, including the first
oral drugs. Overall, the private sector has nearly 450 medicines in development for
neurolo}gigal disorders, which would not be possible without the foundation of NIH
research.

EXTRAORDINARY OPPORTUNITIES

Science and technology are opening unprecedented opportunities for progress
against neurological disorders. Studies on the normal brain build the foundation.
Notable recent advances, for example, revealed how the brain clears out debris dur-
ing sleep, how molecular structures called ion channels control electrical activity,
and the first human “connectome” maps, providing astonishing views of the basic
wiring diagram of living, thinking human brains. Advances in stem cell biology now
enable researchers to reproduce in cell culture key steps in amyotrophic lateral scle-
rosis (ALS) and other disorders using brain cells derived from patients’ own skin
cells. Basic science has led to new insights that explain how chronic pain is wired

1 Statistics for stroke, TBI, and epilepsy from U.S. Centers from Disease Control and Preven-
tion www.cde.gov

2 Circulation 2014; 129:e28-e292

32013 Report: Medicines in Development for Neurological Disorders, Pharmaceutical Re-
searchers and Manufacturers of America http://www.phrma.org/innovation/meds-in-development
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in the brain, what happens in the brain following a concussion, and how cell-to-cell
propagation of abnormally folded proteins could drive progression of Parkinson’s,
Alzheimer’s, and other neurodegenerative disorders. New gene sequencing methods
and high throughput gene silencing technologies have accelerated the discovery of
genes that cause epilepsy and revealed potential new drug targets for Parkinson’s
disease. In a few dramatic cases, gene discoveries have led directly to treatments
that help patients with rare disorders, including subtypes of dystonia and childhood
neurodegenerative disease, but more often painstaking translational research is re-
quired to advance genetic and other discoveries toward therapies. Among the many
examples, promising reports in laboratory animals this year demonstrated a drug
therapy that prevented the development of epilepsy, cell transplants that controlled
seizures, natural growth factor rescue of neonatal brain injury, therapies that im-
proved cognition in Down syndrome, and a hand neuroprosthesis that restored touch
sensation as well as movement.

PROGRAMS AND PRIORITIES

NINDS relies heavily upon the wisdom and ingenuity of researchers throughout
the United States to propose and evaluate the best scientific opportunities. Comple-
menting investigator-initiated programs, NINDS initiatives target unmet opportuni-
ties or public health needs. Institute priorities reflect strategic and disease-specific
planning that engages the scientific community and the public, and rigorous evalua-
tion of programs, closing those that have met their goals or are no longer appro-
priate for today’s science. Recent plans focused on stroke, epilepsy, Parkinson’s dis-
ease, and Alzheimer’s Disease-Related Dementias. Among recent initiatives:

—the Stroke Trials Network will determine more quickly and at less cost what

treatment, prevention, and rehabilitation strategies work best.

—new Epilepsy Centers without Walls will target Sudden Unexplained Death in
Epilepsy (SUDEP) and disease modification or prevention.

—the Parkinson’s Disease Biomarkers Program is developing assessment tools
that will overcome roadblocks to more effective clinical trials.

—the International TBI Research Initiative, coordinated with the European Union
and the Canadian Institute of Health Research, will answer questions on care
and classification of TBI that have confounded development of interventions.

—two major cooperative studies are investigating the long-term changes in the
brain years after a single TBI or multiple concussions, coordinated via the
Foundation for NIH’s Sports and Health Research Program, which was estab-
lished with a donation from the National Football League.

—the NeuroBioBank, NINDS Human Genetics Repository, Federal Interagency
TBI Research database, Common Data Elements Program, and an epilepsy clin-
ical genetics data repository are examples of new and continuing resource initia-
tives that empower individual investigators and promote data sharing.

Finally, and most ambitiously, the President’s Brain Research through Advancing
Innovative Neurotechnologies (BRAIN) Initiative will dramatically improve tools to
understand heretofore unapproachable questions about how networks, or circuits, of
brain cells enable us to perceive, think, and act. There are many reasons for con-
fidence that this basic research initiative will ultimately advance progress against
disease. Autism, dystonia, and epilepsy, for example, are fundamentally disorders
of brain circuitry, and stroke, Parkinson’s, and Alzheimer’s disease disrupt brain cir-
cuits as nerve cells die. Even with our limited understanding of brain circuits and
imprecise technologies for altering them, interventions that compensate for malfunc-
tioning brain circuits already produce remarkable results. For example, DBS re-
verses symptoms for many people with Parkinson’s disease and dystonia, and para-
lyzed people have controlled a robotic arm by signals directly monitored from their
brains’ movement control circuits. It is perhaps obvious that better understanding
of brain circuits and tools to influence their activity would greatly improve these
interventions, but history teaches that the most important payoffs of the BRAIN Ini-
tiative, as for basic research generally, may be entirely unforeseen.

PREPARED STATEMENT OF CHRISTOPHER P. AUSTIN, M.D.

Mr. Chairman, Ranking Member, and Members of the Committee: Thank you for
the opportunity to present to you the President’s budget request for the National
Center for Advancing Translational Sciences (NCATS) for fiscal year 2015. The fis-
cal year 2015 budget for NCATS is $657,471,000, which represents an increase of
$25,075,000 over the fiscal year 2014 level of $632,396,000. The request includes
$471,719,000 for the Clinical and Translational Science Awards (CTSA) program
and $29,810,000 for the Cures Acceleration Network (CAN).
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TRANSLATIONAL RESEARCH

In recent years, biomedical research has led to significant advances in our under-
standing of human biology. We have sequenced the human genome, explored the po-
tential of stem cells, and discovered RNA interference. All of these advances have
been celebrated as holding enormous promise for improving human health, but the
road from promise to tangible improvements in public health has been long, complex
and full of obstacles. NCATS aims to turn these game-changing discoveries into
treatments for patients by addressing the “translational sciences” needed to close
the gap. Translational sciences comprise the process of turning observations in the
laboratory and clinic into effective interventions that improve the health of individ-
uals and the public—from diagnostics and therapeutics to medical procedures and
behavioral changes.

NCATS takes a system-wide approach to diseases and the translational science
process. It serves as an “adaptor” to connect basic, clinical and public health re-
search and as a “convener” for disparate organizations that play roles in the process
of turning discoveries into health improvements. Every NCATS initiative is a col-
laboration with partners in the public, private, government or nonprofit sector. The
Center is committed to developing technologies and paradigms that improve the effi-
ciency and effectiveness of one or more steps in the translational process, dem-
onstrating that these innovations work in specific use cases, and disseminating the
translational advances widely to catalyze improvements in all translational efforts
with the ultimate and critically important goal of improving health.

MISSION INTO ACTION

One NCATS initiative that exemplifies these goals is the Discovering New Thera-
peutic Uses for Existing Molecules program. This program matches academic re-
search groups with pharmaceutical companies to explore new disease indications for
investigational compounds that are no longer being pursued by the pharmaceutical
companies. The aim is to address several challenges in the translation process: the
need for treatments for the several thousand diseases that have no effective ther-
apy, the complicated process of negotiating agreements between parties who want
to work together, and the largely ad hoc process by which academic and pharma-
ceutical researchers develop collaborative projects. In fiscal year 2013, NCATS fund-
ed nine projects covering eight disease areas, including Alzheimer’s disease,
Duchenne muscular dystrophy and schizophrenia. The program already has resulted
in positive outcomes. Within 3 months of the grantees receiving funds, three com-
pounds were being tested in humans for new uses—two to treat schizophrenia and
one to treat Alzheimer’s disease. In addition, the time to establish collaborations be-
tween industry and academics has been shortened to only 13 weeks from the more
typical 9 months to a year. NCATS will solicit a second group of projects in fiscal
year 2014.

The NCATS emphasis on innovation is central to its collaboration with the Na-
tional Eye Institute and Organovo (which makes 3-D tissue printers) to develop 3—
D, architecturally accurate eye tissue. Such tissues have the potential to accelerate
the drug discovery process—enabling treatments to be developed faster and at a
lower cost—by giving researchers a more accurate view of how drugs will behave
in human cells before those drugs ever enter clinical trials.

NCATS serves as a catalyst to increase the efficiency of the translational eco-
system, as illustrated by the formation of a research team that included scientists
from the Johns Hopkins School of Medicine and the NCATS Assay Development and
Screening Technology Laboratory. This team developed new methods to overcome
several translational roadblocks and was able to demonstrate their effectiveness by
identifying a promising new compound that prevents the death of cells in the eye
from glaucoma, a disease that can lead to blindness. Working together, the collabo-
rators were able to solve a problem that none of them could address alone.

TRANSLATIONAL RESEARCH SPECTRUM

Strengthening and supporting the entire spectrum of translational research with
the ultimate aim of improved public health is a top priority for NCATS, and the
CTSA program is crucial for these efforts. The CTSA program develops new tech-
nologies, methods, resources and operational paradigms that catalyze clinical re-
search progress, and supports the training and career development of translational
researchers. In June 2013, the Institute of Medicine (IOM) issued a report following
a review of the CTSA program. The report recommended that NCATS take a more
active role in the program’s governance and direction, formalize the evaluation proc-
esses of the program, advance innovation in education and training programs, and
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ensure that the patient community participates in all phases of research. Since the
publication of the report, the Center has increased programmatic and fiscal manage-
ment of the grants that support the CTSA program and has streamlined the govern-
ance of the consortium, consulting closely with the CTSA Principal Investigators. A
Working Group of the NCATS Advisory Council was established in December 2013
to provide input on measurable objectives for the program. The Working Group will
submit its report to the NCATS Advisory Council in May 2014.

FOCUS ON RARE DISEASES

NCATS is deeply committed to developing treatments for rare diseases, which are
defined in the U.S. as affecting fewer than 200,000 individuals. There are approxi-
mately 6,500 rare diseases, but only 250 have treatments. The NCATS Therapeutics
for Rare and Neglected Diseases (TRND) program advances potential treatments for
rare and neglected diseases to first-in-human trials, an approach known as “de-risk-
ing.” This strategy makes new drugs more commercially attractive to biopharma-
ceutical companies, despite the small patient population that is characteristic of
these diseases. For example, in 2013, a clinical trial was started to evaluate a drug
candidate called cyclodextrin as a possible treatment for Niemann-Pick disease type
C1 (NPC1), a rare and fatal genetic brain disease affecting children. A TRND-led
team of more than 20 investigators from NIH, academia, a pharmaceutical company,
and patient groups developed cyclodextrin as a treatment as well as an NPC bio-
marker to guide its clinical development. An Investigational New Drug application
for cyclodextrin was approved by the FDA, and a Phase I clinical trial currently is
ongoing.

CURES ACCELERATION NETWORK

CAN was authorized to advance the development of high-need cures and reduce
significant barriers between research discovery and clinical trials. At NCATS, CAN
is intended to advance initiatives designed to address scientific and technical chal-
lenges that impede translational research.

Currently, CAN supports the Tissue Chip for Drug Screening Program, which is
a partnership with the Defense Advanced Research Projects Agency (DARPA) and
the FDA to develop 3-D human tissue chips that accurately model the structure and
function of human organs, such as the lung, liver and heart. These devices will en-
able researchers to predict harmful health effects of new drugs more accurately,
thus addressing one of the main reasons that drug studies often fail.

NCATS has had success moving projects forward with its rare disease thera-
peutics program, but there are significantly fewer groups working on developing
medical devices, for which there is a great need. NCATS could launch a comprehen-
sive collaborative effort to accelerate device development as part of the next phase
in the CAN program.

CONCLUSION

These projects are just a few examples of the exciting and innovative activities
underway at NCATS. Though the Center is still relatively new, early successes dem-
onstrate how its distinctive approaches can help solve some of the most challenging
problems in translational science. We will build on our accomplishments over the
past 2 years to accelerate our programs further in fiscal year 2015. I look forward
to sharing more of our achievements with you as NCATS continues to evolve.

[CLERK’S NOTE.—The following Institutes of the National Insti-
tutes of Health did not appear before the subcommittee this year.
Chairman Harkin requested these Institutes to submit testimony
in support of their fiscal year 2015 budget request. Those state-
ments follow:]

PREPARED STATEMENT OF LINDA S. BIRNBAUM, PH.D., D.A.B.T., A'T.S.

Mr. Chairman and Members of the Subcommittee: I am pleased to present the
President’s budget request for the National Institute of Environmental Health
Sciences (NIEHS) of the National Institutes of Health (NIH). The fiscal year 2015
NIEHS budget of $665,080,000 includes an increase of $556,000 from the com-
parable fiscal year 2014 level of $664,524,000. The NIEHS Strategic Plan, Advanc-
ing Science, Improving Health continues to guide efforts toward fulfilling our mis-
sion to discover how the environment affects people in order to prevent both acute
and chronic illness.
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BREAST CANCER

NIEHS continues its robust investment into environmental factors affecting
breast cancer, with the goal of learning how we can prevent this widespread disease.
NIEHS and the National Cancer Institute (NCI) collaborated to support the Inter-
agency Breast Cancer and Environmental Research Coordinating Committee, whose
report, Prioritizing Prevention, recommends strategies to mitigate the environ-
mental causes of breast cancer. NIEHS supports several major epidemiological and
translational breast cancer initiatives. The Breast Cancer and the Environment Re-
search Program is a transdisciplinary initiative cosponsored by NCI and NIEHS, in
which basic scientists, epidemiologists, clinicians, and community partners work to-
gether to examine the effects of environmental exposures that may predispose a
woman to breast cancer throughout her life, including exposures during puberty,
menopause, pregnancy, and other “windows of susceptibility.” The NIEHS Sister
Study has recruited a cohort of 50,884 U.S. and Puerto Rican women with a sister
diagnosed with breast cancer, to prospectively study environmental and genetic fac-
tors that influence breast cancer risk and survival. More than 1,500 incident breast
cancers have been diagnosed to date. A May 2013 publication from these research-
ers showed that DNA methylation profiling in blood samples may hold promise for
breast cancer detection and disease risk prediction. The Agricultural Health Study,
a collaborative effort by NCI, NIEHS, the National Institute for Occupational Safety
and Health (NIOSH), and the Environmental Protection Agency (EPA), includes a
comprehensive evaluation of many commonly used herbicides and pesticides and
their potential impact on risk of breast cancer among 32,000 women who are mar-
ried to pesticide applicators (primarily farmers).

ENVIRONMENT AND AUTOIMMUNITY

NIEHS supports scientists who are exploring how environmental exposures can
cause immune system dysfunction. There is evidence that autoimmune diseases
likely involve an environmental component. Therefore, the Environmental
Autoimmunity Group in the Clinical Research Program at NIEHS is looking at the
relationship between environmental factors and autoimmune disease. Autoimmune
diseases result from an immune response directed against the body’s own tissues
and they collectively afflict approximately 24.5 million Americans, with women dis-
proportionately affected. The cause(s) of autoimmune disorders remain largely un-
known and are likely multifactorial involving both genetic and environmental influ-
ences. In 2013, NIEHS released a Funding Opportunity Announcement (FOA) to en-
able a better understanding of the links between exposures and autoimmune dis-
ease.

NIEHS continues to support autoimmune disease research in the underserved
community of Libby, Montana where the population has been exposed to asbestos
minerals as a byproduct of vermiculite ore mining. Of particular concern is early
childhood exposure, since susceptibility may be increased during this life stage. Re-
cent efforts to characterize children’s exposure in Libby estimated up to 15 times
higher levels of airborne asbestos concentrations during outdoor activities and 73
percent of the study participants indicated these activities occurred in the presence
of children.! NIEHS grantees are investigating whether childhood asbestos expo-
sures in Libby are associated with pulmonary disease later in life.

ENVIRONMENT AND NEUROLOGICAL DISORDERS

Evidence indicates there is both an environmental and genetic component in neu-
rological disorders. NIEHS funds research to advance the understanding of environ-
mental factors and gene-environment interactions related to neurodegenerative dis-
eases and to help create new prevention and treatment approaches. At the NIEHS
Centers for Neurodegeneration Science (CNS) and in partnerships with the National
Institute of Neurological Disorders and Stroke (NINDS) and National Institute on
Aging (NIA), teams of top scientists from different disciplines collaborate to examine
the root causes of neurodegenerative diseases. CNS researchers study how exposure
to pesticides, metals (e.g. arsenic, lead), and other chemicals affect the development
of neurodegenerative diseases such as Parkinson’s and Alzheimer’s disease. NIEHS
recently published two Funding Opportunity Announcements to expand neurological
research: one on environmental exposures and Alzheimer’s disease, and the other
on environmental exposures and neurodegenerative disease.

1Ryan PH et al. Childhood exposure to Libby amphibole during outdoor activities. May 22,
2013. J. Expo. Sci. Environ. Epidemiol. Published online at: http://www.ncbi.nlm.nih.gov/
pubmed/?term=PMID%3A+23695492



34

Autism is a highly variable neurodevelopmental disorder, which is likely influ-
enced by environmental exposures. NIEHS-funded researchers have published work
indicating prenatal vitamins might reduce the risk of having children with autism.2
Exposure to air pollution during pregnancy and during the first year of life was also
associated with autism.345 NIEHS funds two key autism studies: the Childhood Au-
tism Risks from Genetics and the Environment (CHARGE) study, and the Markers
of Autism Risk in Babies-Learning Early Signs (MARBLES) study. In April 2014,
NIEHS hosted a community virtual forum on autism and the environment that was
webcast live and featured a panel of autism research experts.

RESEARCH UPDATE ON ENDOCRINE DISRUPTORS

NIEHS is the leading government agency funding research on the human health
effects of exposure to endocrine disrupting chemicals (EDCs). EDCs have the poten-
tial to interfere with a host of physiological functions, contributing to the develop-
ment of costly and devastating illnesses such as obesity, diabetes, attention deficit
hyperactivity disorder (ADHD) and behavioral disorders, asthma, endometriosis and
uterine fibroids, reproductive disorders and infertility, and breast, uterine, and pros-
tate cancers. Exposures to EDCs have been documented across the population, with
fetuses and young children at greater risk due to their stages of rapid development.
NIEHS is currently funding over 100 grants examining effects of EDCs including
bisphenol A (BPA), arsenic, pesticides, flame retardants, and others.

NIEHS has focused particular efforts on BPA, in part due to its ubiquity, that re-
sults in daily exposures for most people, mainly through diet. The Consortium Link-
ing Academic and Regulatory Insights on BPA Toxicity (CLARITY—BPA) research
program is a collaborative effort of the NIEHS, the National Toxicology Program
(NTP), the Food and Drug Administration’s National Center for Toxicological Re-
search, and academic researchers studying a range of health endpoints, while also
establishing new testing standards and methodologies. A recent study of another
EDC, phthalates, shows that levels of some plasticizers have fallen since a Federal
ban on their use in children’s products and voluntary removal from many consumer
goods.® However, research at Brown University suggests that replacement chemicals
may be just as damaging to the reproductive development of boys.”

RESEARCH UPDATE ON GULF OIL SPILL

The release of millions of gallons of crude oil following the 2010 Deepwater Hori-
zon (DWH) disaster posed unpredictable risk to over 130,000 workers trained and
potentially involved in various remediation activities and to the people living along
the Gulf Coast. To date, there have been limited studies on the human health ef-
fects of oil spills, especially long-term effects. The NIEHS Gulf Long-term Follow-
up Study (GuLF STUDY), funded in part by the NIH Common Fund, is inves-
tigating potential short- and long-term health effects associated with oil spill clean-
up activities. The GuLF STUDY has enrolled 32,786 individuals and has completed
home visits for 11,200 participants, during which clinical measurements were taken
and biospecimens were collected for future research.

NIEHS leads the DWH Research Consortia that funds a network of academic and
community partners to study health effects in people residing in regions affected by
the disaster. These studies are examining resilience at the individual and commu-
nity levels, perceptions of risk among women and children, and the potential con-
tamination of seafood in the Gulf (Strategic Plan Goals 4-6). While NTP is con-

2Int J Epidemiol. 2014 Feb 11. [Epub ahead of print] Maternal lifestyle and environmental
risk factors for autism spectrum disorders. Lyall K1, Schmidt RJ, Hertz-Picciotto 1.

3 Epidemiology. 2014 Jan;25(1):44-7. Autism spectrum disorder: interaction of air pollution
with the MET receptor tyrosine kinase gene. Volk HE1, Kerin T, Lurmann F, Hertz-Picciotto
I, McConnell R, Campbell DB.

4JAMA Psychiatry. 2013 Jan;70(1):71-7. doi: 10.1001/jamapsychiatry.2013.266. Traffic-related
air pollution, particulate matter, and autism. Volk HE1, Lurmann F, Penfold B, Hertz-Picciotto
I, McConnell R.

5 Autism Res. 2013 Aug;6(4):248-57. doi: 10.1002/aur.1287. Epub 2013 Mar 11. Prenatal and
early-life exposure to high-level diesel exhaust particles leads to increased locomotor activity and
repetitive behaviors in mice. Thlrtamara Rajamani K1, Doherty-Lyons S, Bolden C, Willis D,
Hoffman C, Zelikoff J, Chen LC, Gu

6Zota AR Calafat AM Woodruff TJ 2014. Temporal trends in phthalate exposures: findings
from the National Health and Nutrition Examination Survey, 2001-2010. Environ Health
Perspect; http:/www.ncbi.nlm.nih.gov/pubmed/24425099.

7Saffarini CM, Heger NE, Yamasaki H; Liu T, Hall SJ, Boekelheide K. 2012. Induction and
persistence of abnormal testicular germ cells following gestational exposure to di-(n-butyl)
phthalate in p53-null mice. J Andrology; 33(3):505-513. http://www.ncbi.nlm.nih.gov/pmc/arti-
cles/PMC3607946
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ducting research to increase our understanding of the toxicology of crude oil, NIEHS
grantees have preliminary results that suggest increased depression and anxiety
among Gulf Coast residents, but also suggest strong community networks promote
resilience.

PREPARED STATEMENT OF JOSEPHINE P. BRrIGGS, M.D.

Mr. Chairman and Members of the Committee: As the Director of the National
Center for Complementary and Alternative Medicine (NCCAM) of the National In-
stitutes of Health (NIH), I am pleased to present the President’s fiscal year 2015
budget request for NCCAM. The fiscal year 2015 budget includes $124,509,000,
which is %384,000 more than the comparable fiscal year 2014 appropriation of
$124,125,000.

The National Center for Complementary and Alternative Medicine (NCCAM) is
the Federal Government’s lead agency for supporting scientific research on com-
plementary practices and integrative health interventions. NCCAM’s mission is to
define, through rigorous scientific investigation, the usefulness and safety of such
practices and their roles in improving health and healthcare.

COMPLEMENTARY AND INTEGRATIVE HEALTH CARE

Complementary and integrative health practices are defined as having origins
outside of mainstream conventional medicine and include both self-care practices
like meditation, yoga, and dietary supplements, as well as healthcare provider ad-
ministered care such as acupuncture, chiropractic, osteopathic and naturopathic
medicine. As these modalities are increasingly integrated into mainstream
healthcare, NCCAM is committed to developing the scientific evidence needed by the
public, healthcare professionals and health policymakers to make informed decisions
about the use and integration of these various practices.

USE OF COMPLEMENTARY AND INTEGRATIVE HEALTH CARE

For the past decade, some 30 to 40 percent of Americans have used complemen-
tary and integrative health practices, according to data from the National Health
Interview Survey (NHIS) conducted by the Centers for Disease Control and Preven-
tion (CDC). The NHIS data shows that Americans are willing to pay for these serv-
ices, spending some $34 billion in 2007, which represented 1.5 percent of total
health expenditures and 11 percent of out-of-pocket costs. NCCAM has worked with
the CDC since 2002, to develop the questions on complementary healthcare that are
included in the NHIS every 5 years (2002, 2007, and 2012). Results from the latest
survey are currently being analyzed for publication later this spring. Analysis will
include, for the first time, a comparison of regional variations in use of complemen-
tary health practices by adults in the United States. We also look forward to the
first detailed look at integration of complementary interventions into private med-
ical practice when the results of the 2012 National Ambulatory Medical Care Sur-
vey, which involved interviews of 30,000 physicians, are analyzed. NCCAM worked
closely with the CDC to develop the questions used in this survey, as well.

IMPACT ON PUBLIC HEALTH

NCCAM'’s approach to setting priorities and investment in research is guided by
the need for rigorous evidence that ultimately may have a significant impact on
public health. One example of this approach involves a major clinical trial supported
jointly by NCCAM and the National Heart, Lung, and Blood Institute examining the
efficacy of using EDTA-based chelation therapy to reduce cardiovascular disease and
prevent heart attacks. The trial, which involved 1,700 patients, showed a modest
reduction in cardiovascular events for adults aged 50 and older who had suffered
a prior heart attack. However, the results from a secondary analysis of the trial
data suggest that the chelation treatments produced a marked reduction in cardio-
vascular events and death in patients with diabetes but not in those without diabe-
tes. Addressing cardiovascular disease in diabetics is an important public health
challenge, and better treatment options are required. As this study was not de-
signed to discover how or why chelation might benefit patients with diabetes, fur-
ther investigation is needed. Thus, NCCAM is exploring the possibility of a follow-
up study in collaboration with several other NIH Institutes.

REDUCING PAIN AND IMPROVING SYMPTOM MANAGEMENT

According to the Institute of Medicine, pain is a major public health problem af-
fecting more than 100 million Americans and costing the Nation over $600 billion
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in medical costs and lost productivity. Pain is also the most common reason Ameri-
cans turn to complementary and integrative health practices, as conventional medi-
cine often provides incomplete relief. Therefore, pain research is a top priority for
NCCAM. As such, we continue to invest in research on several promising ap-
proaches for treating pain, such as spinal manipulation, massage, yoga, meditation,
and acupuncture. We are particularly interested in understanding how these inter-
ventions work, for what type of pain condition, and for determining the optimal
method of practice and delivery. Toward this end, NCCAM partners with others in
supporting research initiatives, participates in the NIH Pain Consortium, and leads
an NIH Task Force to improve standards for research on chronic low back pain
(cLBP). The cLBP Task Force has developed common standards, measures, and
other tools for clinical research on cLBP, and a report is expected to be published
in The Journal of Pain later this year.

Another important collaborative effort is our partnership with the National Insti-
tute on Drug Abuse and the Department of Veterans Affairs to foster research on
complementary and integrative approaches to managing pain and other symptoms
experienced by military personnel and veterans. A number of grant applications
were submitted in response to our joint solicitation, and we anticipate funding mul-
tiple studies later this fall.

One area of particular interest is the means by which complementary health prac-
tices affect the perception of pain by the brain. Specifically, we seek to understand
the mechanisms by which emotions, attention, and context modulate pain. Using
neuroimaging and cutting-edge technologies, our intramural research program (IRP)
is exploring the central mechanisms of pain and its modulation, with the long-term
goal of improving clinical management of chronic pain through the integration of
pharmacological and non-pharmacological complementary health approaches.
NCCAM’s IRP engages and leverages the exceptional basic and clinical neuroscience
efforts across NIH.

ADVANCING RESEARCH ON NATURAL PRODUCTS

Another important area of emphasis for NCCAM is research on natural products.
In addition to exploring the underlying biological effects and mechanisms of natural
products, such as dietary supplements, herbs, botanicals, and probiotics, we are con-
cerned about their safety. While there is widespread use of these products by the
public, there is limited scientific evidence about their effectiveness and safety. In ad-
dition to gaining greater understanding of whether natural products are effective or
safe when used alone, there is a need to study how they interact with prescription
medications. This is very important because many patients taking prescription
medications also use natural products, such as dietary supplements, herbs and
probiotics. To investigate these issues, NCCAM will launch an initiative to develop
rigorous methods to evaluate potential interactions between natural products and
medications. The ultimate goal is to ensure that consumers, healthcare providers,
and health policymakers are better informed of the potential risks and/or benefits
associated with the use of natural products in combination with medications.

To propel needed innovations in technology and methodology for research on nat-
ural products, NCCAM and the NIH Office of Dietary Supplements are supporting
the establishment of a Center for Advancing Natural Products Technology and Inno-
vation. The Center is expected to better support the needs of the natural products
community while reducing resource redundancies.

PROVIDING USEFUL INFORMATION TO THE PUBLIC

NCCAM provides objective, evidence-based information to scientists, healthcare
providers, and the general public through a variety of approaches, including emerg-
ing technology and platforms (i.e., video, social media, and mobile applications) and
an information-rich Web site (www.nccam.nih.gov). Through these approaches,
science-based information on the safety and efficacy of complementary and integra-
tive health practices—already in wide public use—is made available to a broad audi-
ence.

CONCLUSION

NCCAM continues to support research, collaborate with others, and leverage part-
nerships to build the scientific evidence needed by consumers, healthcare profes-
sionals, and health policymakers regarding the safety and value of complementary
and integrative health practices.
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PREPARED STATEMENT OF ROGER I. GLASS, M.D., PH.D.

Mr. Chairman and Members of the Committee: I am pleased to present the Presi-
dent’s budget request for the Fogarty International Center (FIC) of the National In-
stitutes of Health (NIH). The fiscal year 2015 FIC budget of $67.776 million in-
cludes an increase of $0.292 million more than the fiscal year 2014 enacted level
of $67.484 million.

The United States and the NIH have historically been at the forefront of major
scientific discoveries that have improved health here at home and around the world.
Building on these successes, ambitious health targets for the future now seem pos-
sible—such as a decrease in the overall mortality rate of children under the age of
5, to 20 deaths per 1,000 over the next two decades and an AIDS-free generation.
Reductions in morbidity and mortality from non-communicable diseases have also
begun to affect populations worldwide. At this critical juncture, the Fogarty Inter-
national Center mission and investments will continue to accelerate the pace and
progress of research, engage the best and brightest minds by building capacity at
research institutions across the globe, and develop the evidence needed to confront
health challenges wherever they occur. By continuing to invest in training out-
standing early-career investigators and developing future global health research
leaders, Fogarty will advance the goals and sustain the leadership of the NIH and
the U.S. Government in biomedical research, while improving the health of Ameri-
cans and populations worldwide.

TODAY’S BASIC SCIENCE FOR TOMORROW’S BREAKTHROUGHS

Non-communicable diseases and disorders (NCDs) are rapidly becoming the domi-
nant causes of poor health in all low and middle-income country (LMIC) regions?!
except sub-Saharan Africa, where they are second only to HIV/AIDS. For example,
World Health Organization data suggest that one billion people worldwide suffer
from some type of mental, neurological or substance abuse disorder.

In collaboration with eight NIH Institutes and Centers (ICs), Fogarty’s Brain Dis-
orders in the Developing World: Research Across the Lifespan program supports
cutting-edge basic science research in LMICs on the nervous system. This research
could lead to important new diagnostics, prevention and treatment strategies, and
interventions of direct relevance to both LMIC and U.S. populations. For example,
Argentinian scientists, in collaboration with Northwestern University, are studying
neuroprotective gene therapy in a preclinical trial. This team demonstrated that a
unique vector gene delivery system using two powerful neuroprotective molecules
could be effectively injected over time restoring neuronal function. Future studies
will use magnetic nanoparticles to perform targeted gene therapy with the goal of
treating neurodegenerative disease such as Parkinson’s, the second-most common
neurological disease in the United States, affecting approximately 1 million Ameri-
cans (National Parkinson Foundation).

NURTURING TALENT AND INNOVATION

Fogarty programs have supported long-term research training for more than 4,500
scientists worldwide, in collaboration with more than 230 U.S. and LMIC research
institutions. These investments provide unique training opportunities for early-ca-
reer global health researchers, enabling them to effectively collaborate with foreign
partners in diverse, low-resource international settings to confront global health
challenges. Fogarty supports these hands-on, clinical research training experiences
in LMICs in close partnership with a number of NIH ICs, providing experiences
that encourage U.S. investigators to creatively approach problems under constraints
that may not exist in high-income settings. Scientists trained with Fogarty support
have conducted research on cardiovascular disease in Kenya, surgical capacity in
Rwanda, mental health impacts of slum-dwelling in India, and the link between
breast cancer and osteoporosis in China.

Solving many of today’s complex public health problems requires the engagement
of investigators from a wide variety of fields. Fogarty’s Framework Programs for
Global Health Innovation awards support efforts to bring biomedical scientists to-
gether with students from various disciplines— such as engineering, nutrition, busi-
ness, law, environmental science, social sciences, agriculture and public health—to
develop research training initiatives that encourage innovative, health-related prod-
ucts, processes and policies. This program supports: scientists at Michigan State

1LMIC is a World Bank designation for the classification of economies, based on Gross Na-
tional Income (GNI) per capita. Low income countries have a GNI per capita of $1,035 or less,
and middle income countries have a GNI per capita of $1,036-$12,615.
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University studying interactions between agriculture, water resource utilization and
malaria in Malawi; grantees at Northwestern University, Chicago, and the Univer-
sity of Cape Town, South Africa training researchers in developing healthcare tech-
nologies in Nigeria; and scientists at Tufts University School of Medicine, Boston,
and Christian Medical College, Vellore, India developing a training program in
translational research related to non-communicable and infectious diseases. These
international teams are identifying critical health needs and conducting the re-
search needed to develop and test novel solutions.

THE PATH FORWARD: ADDRESSING DUAL BURDENS OF DISEASE AND HARNESSING THE
INFORMATION AND COMMUNICATION TECHNOLOGY REVOLUTION FOR GLOBAL HEALTH
RESEARCH

For over 25 years, Fogarty has contributed to the U.S. Government fight against
HIV, training and supporting some of the world’s foremost vaccine and biomedical
researchers. As the global burden of disease shifts to a greater level of NCDs,
Fogarty programs will continue critical work in HIV research training while also re-
sponding to both the NCD epidemic through research and training programs and
the nexus between the HIV and NCD epidemics, represented by NCD co-morbidities
of HIV infection and treatment. As scientific priorities evolve to match the changing
burden of disease, Fogarty research and research training programs will train the
best and brightest researchers around the world and facilitate scientific collabora-
tion that meets new priorities while building on existing capacity and infrastruc-
ture.

The information and communication technology (ICT) revolution presents excep-
tional opportunities and new tools for global health research and research edu-
cation. ICT is a broad term that encompasses communication devices, applications,
and services, such as cell phones, computers, radios, videoconferencing and distance
learning. Fogarty will expand its support of innovation in the use of ICT to generate
knowledge, scientific exchange, and research education in the hope of stimulating
the capacity to develop and evaluate different models of distance learning and other
ICT strategies, as well as adapt various ICT platforms for the needs of research and
research educational communities. This will enable professionals in LMIC institu-
tions to determine what works best for their particular settings as they develop
novel education tools. Students and faculty will access, teach, and share information
in creative and transformative ways, enabling new approaches to collaborative
learning and problem solving in partnership with colleagues next door and across
continents.

The enormous potential for mobile technology to impact healthcare and research
has led to the rapid development of new health-related phone applications. Rigorous
evaluation of health outcomes after implementation of these interventions are often
lacking. New emphases are being pursued to develop mobile technologies tailored
to LMIC settings, assess their impact on health and determine how they can be ef-
fectively scaled up in diverse, low-resource settings. Significantly, this evidence base
ii not Sonly critical for LMIC populations, but can also be applied to healthcare in
the U.S.

These are indeed exciting times for global health with new opportunities for part-
nership within and outside the NIH, the introduction of transformative technologies
and mutual scientific priorities based on a shared burden of disease across high-in-
come and LMIC. Capitalizing on these developments demands a multidisciplinary
research workforce that can function across cultures and borders to solve common
health problems. Fogarty will continue to invest in training the next generation of
leaders in global health research at home and abroad to ensure that the U.S. will
continue to play a key role in confronting the global health challenges of today.

PREPARED STATEMENT OF PATRICIA A. GRADY, PH.D., RN, FAAN

Mr. Chairman and Members of the Committee: I am pleased to present the Presi-
dent’s fiscal year 2015 budget request for the National Institute of Nursing Re-
search (NINR) of the National Institutes of Health (NIH). The fiscal year 2015
NINR budget is $140,452,000 which is $128,000 more than the comparable fiscal
year 2014 appropriation of $140,324,000.

I appreciate the opportunity to share with you a brief summary of some of the
exciting areas of research and future scientific directions of NINR. The mission of
NINR is to promote and improve the health of individuals, families, and commu-
nities. We fulfill this mission by supporting clinical and basic research to build the
scientific foundation for clinical practice, prevent disease and disability, manage and
eliminate symptoms caused by illness, enhance end-of-life and palliative care, and
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train the next generation of nurse scientists. Today, I offer an overview of NINR’s
efforts and accomplishments in five key scientific areas and provide examples of how
the research we support improves quality of life, health, and wellness across the
lifespan.

SYMPTOM SCIENCE: PROMOTING PERSONALIZED HEALTH STRATEGIES

NINR is committed to finding new and better ways to treat the symptoms of
chronic and acute illnesses which can cause significant suffering for individuals and
families. While we still have much to learn about the unique ways people experience
symptoms and respond to treatments, recent advances in genomics are providing
new opportunities to develop improved, personalized strategies to address adverse
symptoms of illness, such as pain, fatigue, and disordered sleep. By providing a bet-
ter understanding of the basic underlying biological and genetic mechanisms of
symptoms, NINR-supported researchers are making important contributions to im-
proving health and quality of life. For example, one NINR-supported project found
that, for pregnant women with depression, poor sleep was associated with higher
levels of inflammatory chemicals in the body known as cytokines, as well as adverse
pregnancy outcomes such as preterm birth. Other NINR-supported scientists identi-
fied pro- and anti-inflammatory biomarkers that predict how patients experience
pain at different stages of breast cancer treatment, drawing a new link between
pain and inflammation. Discoveries such as these pave the way for the development
of personalized and effective treatments for adverse symptoms of illness.

SELF-MANAGEMENT OF CHRONIC ILLNESS

According to the Centers for Disease Control (CDC), chronic illness accounts for
more than 75 percent of healthcare costs in the U.S., and often requires long-term
management of illness among individuals, families, and healthcare providers. Learn-
ing how to manage chronic illness presents challenges to individuals of any age as
well as their family members, from children remembering to bring their asthma
medication with them to school to older adults maintaining daily activities as they
face multiple chronic conditions, such as arthritis and heart disease. To address
such challenges, NINR supports research that enables individuals with chronic ill-
ness and their caregivers to take an active role in understanding and managing
their condition, and improving their quality of life. One current NINR-led initiative
aims to equip families with effective strategies for improving self-management of
chronic illness in children and adolescents, enabling them to follow treatment regi-
mens and make healthy lifestyle choices while still allowing “kids to be kids.” An-
other initiative emphasizes family-centered self-management that integrates family
members as partners in care while promoting self-management for individuals of
any age; this initiative has the potential to strengthen the ability of family members
to work together to make treatment decisions, manage symptoms, and navigate the
healthcare system. Through efforts like these, NINR’s investment in self-manage-
ment research contributes to helping people live active and healthy lives in the face
of chronic illness.

WELLNESS: PROMOTING HEALTH AND PREVENTING ILLNESS

Another area of emphasis at NINR is on wellness research, which seeks to under-
stand the physical, social, behavioral, and environmental causes of illness, identify
healthy lifestyle behaviors, and develop interventions to promote health and prevent
illness across the lifespan and in diverse communities. One study supported by
NINR is refining and examining the effectiveness of a home-based sensor system for
older adults, which monitors pulse, breathing, and restlessness while sleeping, and
alerts healthcare providers to potential illness so that they can intervene early.
Such warning systems may allow older adults to stay active and remain in their
homes longer. In another project, researchers developed a teacher-delivered healthy
lifestyles intervention that improved health behaviors and academic outcomes in
high school adolescents. NINR also maintains its commitment to promoting wellness
in vulnerable groups who are disproportionately affected by chronic illness. We cur-
rently lead an initiative to reduce health disparities in minority and underserved
children through the development of culturally-appropriate, multifaceted interven-
tions.

ENHANCING END-OF-LIFE AND PALLIATIVE CARE

Addressing the needs of patients with life-limiting illness through high-quality, ef-
fective end-of-life and palliative care continues to be a critical focus of NINR. As the
lead NIH Institute for end-of-life research, NINR supports research to ease symp-
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toms and support patients and their caregivers in coping with advanced illness,
while also addressing the challenges of planning for end-of-life decisions. As an ex-
ample, NINR-supported scientists recently found that pain continues to be under-
diagnosed and undertreated for hospitalized patients at the end of life, suggesting
that more work is needed to better understand the needs of individuals facing life-
threatening illnesses. Recognizing that palliative care is a critical component of
maintaining quality of life at any age and at any stage of illness, not just at the
end of life, NINR supports initiatives to enhance palliative care. Given that a diag-
nosis of serious illness in a child is particularly difficult for families, NINR launched
the Palliative Care: Conversations Matter™ campaign to raise awareness of pedi-
atric palliative care and to provide evidence-based materials to help healthcare pro-
viders initiate often difficult conversations with pediatric patients and their fami-
lies. NINR also continues to support a palliative care research cooperative to en-
hance the evidence base for palliative care interventions. A new NINR initiative to
promote use of and long-term sustainability of the cooperative will encourage re-
searchers across the country to capitalize on the existing resources and expertise
and streamline the research process.

LOOKING TOWARD THE FUTURE: NURSE SCIENTISTS

A primary goal of NINR is to prepare the next generation of nurse scientists to
address health challenges and to contribute to an innovative, multidisciplinary, and
diverse scientific workforce. NINR funds training and career development grants
and programs to prepare nurse scientists to conduct research to build the scientific
foundation for clinical practice. NINR’s Summer Genetics Institute is an intensive
training program on molecular genetics designed to improve research and clinical
practice among graduate students and faculty. This year, our week-long Methodolo-
gies Boot Camp focuses on using Big Data in symptom research, and provides a re-
search intensive program for participants to learn new state-of-the-art methodolo-
gies from nationally and internationally known scientists. By training nurse sci-
entists to use new, innovative scientific methodologies, NINR advances nursing
science to improve health.

In closing, thank you for the opportunity to share with the Committee some of
the ways the science we support impacts the health of the Nation. In fiscal year
2015, NINR will continue our mission to improve quality of life by advancing nurs-
ing science and by supporting research to inform high-quality and effective clinical
care.

PREPARED STATEMENT OF ERIC GREEN, M.D., PH.D

Mr. Chairman and Members of the Committee: I am pleased to present the fiscal
year 2015 President’s budget request for the National Human Genome Research In-
stitute (NHGRI). The fiscal year 2015 budget of $498,451,000 reflects an increase
of $1,323,000 above the enacted fiscal year 2014 level of $497,128,000.

The research funded and conducted by NHGRI in fiscal year 2015 will continue
to unlock the secrets of life’s DNA code. We still have much to discover with regard
to how the three billion DNA bases of the human genome influence our physical and
biochemical characteristics—and, in turn, our health. While we continue to reveal
all the information encoded by DNA, we have started pursuing clinical applications
of genomic knowledge and implementing genomic medicine.

Understanding how the structure and function of the human genome relates to
health and disease will be essential for the implementation of genomic medicine.
Among the knowledge to be gained is how the ~20,000 genes in the human genome
are turned on and off at the appropriate times and in the appropriate places; this
is largely the role of regulatory elements within the genome that act like “dimmer
switches” controlling lights. Through the Institute’s Encyclopedia of DNA Elements
(ENCODE) Project, a more detailed inventory of these regulatory elements is emerg-
ing. In fiscal year 2015, the Genomics of Gene Regulation (GGR) initiative will begin
to investigate the choreography of these different elements in different cells and tis-
sues. Many of the elements that ENCODE has identified and GGR will characterize
play a role in human diseases and traits, underscoring the foundational value of
these projects.

More than 25 million Americans suffer from rare diseases, cumulatively more
than those afflicted with cancer. While the genomic bases for just over 5,000 rare
diseases have been established—the majority of those established since the end of
the Human Genome Project—the causal genes for an estimated 2,000-4,000 addi-
tional rare diseases remain to be identified. To investigate the latter, NHGRI’s Cen-
ters for Mendelian Genomics Program is harnessing powerful DNA-sequencing tech-
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nologies to analyze patients’ genomes on an unprecedented scale en route to estab-
lishing the genomic underpinnings of these remaining rare disorders. The resulting
discoveries offer the promise of ending the diagnostic odyssey of afflicted patients
as well as insights about the diseases that may lead to new therapeutic approaches.

In fiscal year 2015, NHGRI will also focus on more common, but more genomically
complex, diseases—those diseases that reflect great public health burdens. One such
disease, cancer, is fundamentally a disease of the genome. Hence, NHGRI has been
collaborating with the National Cancer Institute in developing The Cancer Genome
Atlas (TCGA) since 2006, studying the genomes of different types of tumors and cat-
aloging the discovered genomic aberrations. In fiscal year 2015, TCGA will reach the
milestone of analyzing 10,000 tumor samples, revealing many new insights about
cancer.

Similarly, NHGRI has partnered with the National Institute on Aging to pursue
the largest genomics study of Alzheimer’s disease to date. The Alzheimer’s Disease
Sequencing Project (ADSP) is sequencing and analyzing the genomes of several hun-
dred Alzheimer’s patients to help identify the genomic factors contributing to this
complex disease, which affects as many as 5 million Americans aged 65 and older.

Investigators throughout the biomedical research enterprise—well beyond the
study of genetic diseases—are now incorporating genomic analyses into their re-
search. A major catalyst for this dissemination has been NHGRI’s unparalleled Ad-
vanced DNA Sequencing Technology Program, the successes of which have led to a
phenomenal drop in the cost of DNA sequencing,! enabling many more investigators
to incorporate genomic analyses into their research. However, these researchers
have a widespread and urgent need for improved analytical tools for analyzing DNA
sequence data. To address this, NHGRI has created the Genome Sequencing
Informatics Tools (GS-IT) program. Like the Institute’s development of cutting-edge
innovations in DNA sequencing, GS-IT is creating pioneering robust data-analysis
tools for studying genomes.

To become a reality, genomic medicine needs refined approaches for using
genomic information to improve health outcomes. For instance, in fiscal year 2015,
the Implementing Genomics Into Clinical Practice (IGNITE) Network will test
methods for disseminating genomic medicine strategies more widely. IGNITE inves-
tigators will be initially studying the use of genomic risk information for treating
kidney disease, the utility of family health history, and the use of genomic informa-
tion for selecting appropriate medications. In another effort, NHGRI is partnering
with the Eunice Kennedy Shriver National Institute of Child Health and Human
Development to support the Newborn Sequencing in Genomic Medicine and Public
Health (NSIGHT) Program, which is examining the potential for genome sequencing
to improve the care of newborns.

Pilot programs such as IGNITE and NSIGHT, in addition to other large genomics
projects, are only valuable if the generated knowledge diffuses through the medical
establishment. To help healthcare professionals become competent with genomic in-
formation in delivering patient care, NHGRI is working with the National Center
for Biotechnology Information to develop the Clinical Genome Resource (ClinGen),
which will provide a curated knowledgebase of clinically relevant genomic variants.
ClinGen will be freely available to clinicians, researchers, and professional organiza-
tions developing clinical practice guidelines, helping to usher in larger-scale imple-
mentation of genomic medicine.

To capitalize on the genomics research funded by NHGRI and other NIH insti-
tutes for medicine, the next generation of scientists and clinicians must be equipped
with the skills to lead their fields during the 21st century. In fiscal year 2015, new
institutional training programs and individual career awards in genomics research
and in genomic medicine will develop leaders in those respective fields, including
the provision of cross-training in associated disciplines such as bioethics and data
science.

Another of NHGRI’s educational efforts targets the general public. The Institute
collaborated with the Smithsonian Institution’s National Museum of Natural His-
tory to create the exhibition Genome: Unlocking Life’s Code. Privately funded, this
widely acclaimed exhibition is expected to be visited by more than 3.5 million people
before the end of fiscal year 2015. In addition, a series of nine public engagement
programs are being produced; these events will remain accessible via the web to
complement the exhibition as it travels North America over the next 5 years.

As described above, NHGRI’s genome sciences portfolio will continue to explain
the role of the genome in human traits and disease, while its genomic medicine
portfolio will apply that knowledge to improve human health. The Institute will en-

1Nature 507, 294-295 (20 March 2014) http:/www.nature.com/news/technology-the-1-000-ge-
nome-1.14901
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sure that information about genomic advances is disseminated to scientists and
healthcare professionals as well as the general public, and that the technologies and
generated knowledgebase will continue to be a growth engine for our economy.2

PREPARED STATEMENT OF ALAN E. GUTTMACHER, M.D.

Mr. Chairman and Members of the Committee, I am pleased to present the fiscal
year 2015 President’s budget request for the Eunice Kennedy Shriver National In-
stitute of Child Health and Human Development (NICHD) of $1,283,487,000. This
reflects an increase of $2,657,000 over the fiscal year 2014 level of $1,280,830,000.

Understanding human development, both normative and atypical, comprises the
core of NICHD’s mission. The Institute supports a broad range of research, con-
ducted largely at academic institutions across the country, ranging from efforts to
increase understanding of basic biological mechanisms to testing health interven-
tions aimed at improving the lives of children, women, families, and those with dis-
abilities. NICHD-supported research contributes to knowledge about our health,
from the earliest stages through maturity.

PREGNANCY AND BIRTH OUTCOMES

Based on NICHD-supported research showing less than optimal health outcomes
for infants born at 37 and 38 weeks of pregnancy (previously considered full-term),
leading professional societies announced in the past year a new policy that preg-
nancy would now be considered full-term only after 39 weeks. This change should
}ead to improved standards of care and better health outcomes for mothers and in-
ants.

While previous studies had found that alcohol and illegal drug use during preg-
nancy frequently produce poorer infant health outcomes, a NICHD-funded network
study has now provided evidence that smoking (including secondhand smoke), pre-
scription painkillers, and illegal drugs used during pregnancy can double or triple
the risk of stillbirth. These findings provide women and their clinicians important
information about healthy behaviors in pregnancy.

Through our Hunter Kelly Newborn Screening Research Program, NICHD has
long provided the evidence base for determining whether a health condition can be
detected in newborns, and whether it can be cured or treated. Currently, most
states screen newborns for a panel of 29 conditions, thus preventing extensive dis-
ease and disability. Now NICHD is partnering with the National Human Genome
Research Institute on a major study to explore the possibilities for early diagnosis
of a much larger number of disorders by sequencing newborns’ genomes, while also
exploring technical, clinical, and ethical questions raised by this new technology. Re-
searchers also plan to develop a tool to help parents understand sequencing results,
pllacing special emphasis on the needs of families from diverse cultures and their
clinicians.

PEDIATRIC AND ADOLESCENT DEVELOPMENT

For many conditions, the earlier they are identified and treatment begun, the bet-
ter the outcome. One of the goals of the NICHD-led National Children’s Study is
to amass an unprecedented amount of information about children’s health, develop-
ment, and environment to understand and improve health. Recently, researchers
supported by NICHD have developed an updated screening tool, administered to
parents, to help determine if a child between 18 months and 2 years old has autism,
much earlier than the current average age of diagnosis of 4 years. Previous research
has shown that earlier interventions can help improve developmental outcomes for
children with autism. This tool is now widely available online, in 45 different lan-
guages.

Since variations in nutrition and environment so heavily influence children’s
growth and development, NICHD engages in international studies to increase
knowledge about optimal health in childhood. In some nutrient-deficient areas, chil-
dren receive iron supplements to enhance development and prevent anemia; yet, re-
cently, public health officials have become concerned that these supplements may
increase children’s risk for malaria. To test this theory, NICHD-supported research-
ers conducted a randomized clinical trial combining iron supplementation with pre-
vention efforts (such as sleeping nets) in a malaria-prone area of Ghana, finding
that the incidence of malaria was no higher for children who received the supple-

2http:/www.unitedformedicalresearch.com/advocacy reports/the-impact-of-genomics-on-the-u-
s-economy/
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ments than for those who did not, and assuring that beneficial iron supplementation
could continue.

Understanding human development in adolescence, with that period’s substantial
physical, mental, and behavioral changes, poses a particular challenge for research-
ers. While there is increased emphasis on encouraging young people to be physically
active to reduce overweight and increase health, engaging in some physical activi-
ties may pose risks. Concerns have been raised about the potential long-term effects
of repeated concussions in children, especially young athletes. Recently, NICHD
partnered with other NIH ICs and the National Football League on eight research
projects to help understand the effects of head injuries and improve the diagnosis
of concussions. Although awareness is increasing that young people who may have
had a concussion should not immediately return to play, these studies will help us
understand the brain’s healing process and what is required to prevent permanent
dafnage to this vital organ, leading to such advances as more precise return to play
policies.

Parents of teenagers will not be surprised that adolescents often engage in risk-
taking behaviors. They may, however, be surprised that informed parental super-
vision can have an impact on adolescent behaviors and even on potential injury or
death. An intramural NICHD study on teen driving behaviors collected data from
a nationally representative sample of 10th graders, finding that adolescents who re-
ported being exposed to riding with an intoxicated driver in the 10th grade were
considerably more likely to report driving while intoxicated in the 12th grade. The
study indicates the importance of parents’ not only monitoring their own children’s
driving behaviors, but also that of other young drivers with whom their children
may be riding.

WOMEN’S HEALTH

One result of NICHD’s 2012 “Scientific Visioning” process, which took a fresh look
at what the Institute might accomplish across its broad mission over the next dec-
ade, was the establishment of the new extramural Gynecologic Health and Disease
Branch. Researchers supported by the branch recently shed light on the relative
success and safety of two surgical treatments for pelvic organ prolapse (a form of
pelvic hernia). Previous research supported by NICHD suggested about 3 percent
of U.S. women experience prolapse in a given year, most commonly older women
and those who have given birth several times. The study found no statistically sig-
nificant difference between the two types of surgery, providing critical information
for surgeons and the 300,000 U.S. women who have this surgery each year.

INDIVIDUALS WITH SPECIAL NEEDS

NICHD has long supported research on the causes and effects of intellectual and
developmental disabilities, and on identifying effective therapies for these condi-
tions. By working closely with leading researchers, clinicians, self-advocates, and
families, Institute scientists identify the scientific resources most critical to ongoing
progress on these conditions. In September 2013, NICHD, with the support of the
NIH Down Syndrome Working Group and the Down Syndrome Consortium,
launched DS-Connect™: The Down Syndrome Registry. DS-Connect™, which al-
ready includes over 1,500 registrants, i1s a web-based, voluntary, secure health reg-
istry serving the Down syndrome community, providing anonymized information to
families and clinicians, and facilitating connections between researchers and poten-
tial clinical research participants. In addition, the Down syndrome community re-
cently provided extensive input on a revised NIH Research Plan on Down Syn-
drome, which will be available mid-2014.

Another pressing need for scientists conducting research on cognition and brain
disorders is the availability of sufficient brain tissue specimens. While NIH histori-
cally has funded investigator-initiated, disease-specific brain banks, it is now taking
a new approach to providing these scarce research resources by supporting a tissue-
sharing collaboration among five brain banks. This new “NeuroBioBank” will in-
crease availability of biospecimens and establish a standardized resource for the re-
search community.

EMBRACING RESEARCH OPPORTUNITIES

Increasingly, biomedical and biobehavioral researchers need to work in
transdisciplinary teams, manage massive amounts of data, and acquire new and di-
verse skill sets. For example, the medical rehabilitation needs of those with physical
disabilities require a wide range of research, from improving our understanding of
neurological repair to developing new generations of prostheses and assistive de-
vices. In 2012, a Blue Ribbon Panel made a series of recommendations to NICHD
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to bolster rehabilitation research at NICHD’s National Center for Medical Rehabili-
tation Research (NCMRR) and across NIH. NICHD is implementing an innovative
new operating model for NCMRR that is intended to greatly increase coordination
of rehabilitation research among the many ICs that support it.

NICHD is excited to launch the Human Placenta Project, a coordinated inter-
national initiative to understand in real time the structure and function of the
human placenta, arguably the least understood human organ. The placenta is not
only critical for both maternal and fetal health, but also has substantial implications
for conditions that arise later in life in both the mother and child, such as cardio-
vascular disease. The Project’s goals include understanding placental development
in normal and abnormal pregnancies, developing biomarkers to help predict adverse
pregnancy outcomes, and developing interventions to prevent abnormal placental
and fetal development. The currently projected span of the project is a decade, be-
ginning with a workshop in May 2014 to develop a research plan.

Thank you for the opportunity to submit some of NICHD’s accomplishments over
the last year and a few of its many exciting plans for the immediate future.

PREPARED STATEMENT OF RICHARD J. HODES, M.D.

Mr. Chairman and Members of the Committee: I am pleased to present the Presi-
dent’s fiscal year 2015 budget request for the National Institute on Aging (NIA) of
the National Institutes of Health (NIH). The fiscal year 2015 budget includes
$1,170,880,000, which is $1,453,000 more than the comparable fiscal year 2014 level
of $1,169,427,000.

More than 40 million people age 65 and older live in the United States, and data
from the Federal Interagency Forum on Aging-Related Statistics indicate that their
numbers will double by 2040. In less than 50 years, the number of “oldest old”—
people ages 85 and older—may quadruple. As record numbers of Americans reach
retirement age and beyond, profound changes will occur in our economic, healthcare,
and social systems.

The NIA leads the national effort to understand aging and to develop interven-
tions that will help older adults enjoy robust health and independence, and continue
to make positive contributions to their families and communities. We support ge-
netic, biological, clinical, behavioral, and social research related to the aging process,
healthy aging, and diseases and conditions that often increase with age. We also
support training of the next generation of researchers.

UNDERSTANDING AGING AT ITS MOST BASIC LEVEL

NIA-supported studies in the emerging field of geroscience, which explores the
basic mechanisms underlying age-related changes, including those which could lead
to increased disease susceptibility, will provide needed insight into ways to address
aging-related diseases and disorders. The NIA-led NIH GeroScience Interest Group
(GSIG) involves active participation by 20 NIH Institutes and is leading the effort
to accelerate and coordinate efforts to promote further discoveries on the common
risks and mechanisms behind age-related diseases and conditions. In October 2013,
the GSIG and private-sector partners convened a national Summit, “Advances in
Geroscience: Impact on Healthspan and Chronic Disease,” which drew more than
500 expert participants from around the world. We expect its outcomes to further
energize this field.

An increasingly important research area is the identification of genes and gene
variants related to aging and age-related disease. Such research will be accelerated
by the addition of data on more than 78,000 older individuals from one of the Na-
tion’s largest and most diverse genomics projects, Genetic Epidemiology Research on
Aging, to the NIH database of Genotypes and Phenotypes (dbGAP). These data will
be widely available to qualified investigators.

IMPROVING THE HEALTH AND WELL-BEING OF OLDER AMERICANS

NIH-supported investigators are testing a variety of interventions for health con-
ditions common to old age. Ongoing studies include: the ASPirin in Reducing Events
in the Elderly (ASPREE) trial, designed to determine whether the benefits of aspirin
outweigh the risks in people over 70; testosterone supplementation to delay or pre-
vent frailty in older men; exercise for mood, health, and cognition; and an array of
interventions for menopausal symptoms.

NIA also supports research aimed at development of interventions that will en-
able older adults to remain independent for as long as possible. For example, re-
searchers used data from nine large NIA-funded studies to develop diagnostic cri-
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teria for low muscle mass and weakness. These conditions lead to disability in older
people, but are rarely recognized as clinical problems by healthcare providers. This
work is a milestone toward the development of new diagnostic and treatment strate-
gies for this common and disabling condition. In addition, the recent NIA-supported
finding that training to improve cognitive abilities in healthy older people lasts to
some degree for 10 years after the training program was completed provides an im-
p{)&"tant piece of evidence that cognitive health can be improved and maintained into
older age.

Serious injuries from falls, such as broken bones or traumatic brain injury, are
a major reason for the loss of independence among older people. In 2013, NIA and
the Patient-Centered Outcomes Research Initiative (PCORI) solicited applications
for funding to conduct a randomized clinical trial of a multifactorial strategy for pre-
venting serious fall-related injuries among non-institutionalized older people. The
trial will begin in 2014.

NIA is also a leader in the trans-NIH Science of Behavior Change initiative. We
are hoping that the long-term outcome of this initiative will be to enhance the effi-
cacy of interventions to help individuals make and maintain positive changes in
their health behaviors. As an example, one NIA-managed study in this initiative has
shed light on how stress can reduce or eliminate the ability of individuals to benefit
from training designed to help them regulate their emotions and better control their
behavior, suggesting possible changes to our behavioral intervention strategies.

Because investigators often, for a variety of reasons, have difficulty recruiting
older people into clinical research studies, NIA is collaborating with the Administra-
tion for Community Living, the Centers for Disease Control and Prevention, state
and community-based health and social service providers, researchers, and private
organizations on the Recruiting Older Adults into Research (ROAR) project.

BUILDING MOMENTUM AGAINST ALZHEIMER’S DISEASE

NIA is the lead Federal agency supporting research on Alzheimer’s disease (AD),
which despite our best efforts continues to be a serious public health issue that di-
rectly affects as many as 5 million Americans. In fiscal year 2014, NIA received ap-
proximately $100 million in additional appropriated funds. We plan to use these ad-
ditional funds to support Alzheimer’s research in areas of strategic priority, funding
additional awards to applications received from Funding Opportunity Announce-
ments issued in fiscal year 2013—fiscal year 2014. We will continue to be guided by
the strategic goals outlined in the National Action Plan on Alzheimer’s Disease and
the results from the 2012 Alzheimer’s Disease Summit. A second Summit is planned
for February 2015 to update milestones and stimulate further research.

Recent findings have expanded our understanding of AD and provided insights
into prevention and treatment of the disease. For example, NIA-funded researchers
recently identified a molecule called REST, which is lost in the brains of patients
with Alzheimer’s disease, and whose deletion in mice leads to neurodegeneration.
REST represents a novel potential target for intervention into the disease. Inves-
tigators have also found that conjugated equine estrogens, the most common type
of postmenopausal hormone therapy in the United States, has no long-term risk or
benefit to cognitive function in younger postmenopausal women, aged 50-55. The
earlier Women’s Health Initiative Memory Study linked the same type of hormone
therapy to cognitive decline and dementia in older postmenopausal women, but this
finding suggests that women taking certain estrogen-based hormone therapies in
:cihe}r early postmenopausal years may not be at increased risk for eventual cognitive

ecline.

EMPOWERING THE NEXT GENERATION OF RESEARCHERS IN AGING

As the number of older Americans continues to grow, we must not only increase
the number of practicing physicians trained in geriatrics and relevant subspecialties
but also foster the development of the next generation of physician-scientists whose
clinical research will lead to improved care and more effective treatment options for
older patients with complex medical conditions. Two ongoing programs—Grants for
Early Medical/Surgical Subspecialists’ Transition to Aging Research (GEMSSTAR),
supporting physicians who seek to become clinician-scientists in geriatric aspects of
their subspecialty, and Medical Students Training in Aging Research (MSTAR), tar-
geting first-year medical students in order to stimulate early interest in an aging
research career—remain highly successful. Building on new technologies that enable
us to reach a wide audience efficiently and inexpensively, we have initiated a series
of Technical Assistance webinars to provide participants, particularly those with an
interest in health disparities research, with guidance on navigating the NIA grants
application process. Finally, the Butler-Williams Scholars Program (formerly the
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NIA Summer Institute) remains a vibrant and vital institution at NIA, drawing a
record number of applications for the 2014 session.

PREPARED STATEMENT OF STEPHEN I. KA1z, M.D., PH.D.

Mr. Chairman and Members of the Committee: I am pleased to present the Presi-
dent’s budget request for the National Institute of Arthritis and Musculoskeletal
and Skin Diseases (NIAMS) of the National Institutes of Health (NIH). The fiscal
year 2015 NIAMS budget of $520.189 million includes an increase of $0.851 million
over the comparable fiscal year 2014 level of $519.338 million.

The NIAMS supports a broad range of research, training, and information dis-
semination activities. Many of the conditions within the NIAMS mission are very
common while some are rare, affecting only a few thousand people world-wide. All
have a major impact on the quality of people’s lives. Diseases addressed by NIAMS
affect individuals of all ages and of all racial and ethnic backgrounds; many dis-
proportionately affect women and minorities. Over the years, NIAMS-funded re-
search teams have made significant progress in uncovering the causes of and im-
proving the treatments for many disorders of the bones, muscles, joints, and skin.

While many treatments for arthritis and musculoskeletal and skin conditions
have their origins in NIH-supported basic research, the timeframes for translating
fundamental knowledge into therapies remain unacceptably long, and too many po-
tential therapies fail late in development. To improve the drug development process,
NIAMS has partnered with industry, non-profit groups, and other government agen-
cies for the NIH Accelerating Medicines Partnership program in lupus and rheu-
matoid arthritis (RA). Through the program, a network of investigators will use ad-
vanced tools and techniques to analyze blood and tissue samples from patients. The
overall goals are to gain insights into lupus and RA biology, improve the selection
of biological targets for drug development, and ultimately produce new therapies.

The advent of technologies for collecting and analyzing large amounts of data cor-
responds with an increasing appreciation of the interactions that occur among dif-
ferent tissues and organ systems, and with the microorganisms inside our body or
on our skin. When researchers compared the gut microbes of people who had newly
diagnosed, untreated RA with those found in the digestive tracts of healthy people,
patients with RA who were receiving treatment, and psoriatic arthritis patients,
they found that the bacterium Prevotella copri (P. copri) was more abundant in pa-
tients with new-onset RA than in the other groups. If additional studies determine
that altered levels of P. copri contribute to RA, therapies that target the bacterium
could help to prevent the disease or delay its onset. Similarly, another group of re-
searchers recently demonstrated that Staphylococcus aureus colonies on the skin of
people who have atopic dermatitis, or eczema, release a toxin that causes skin in-
flammation. This finding provides an impetus for further studies into whether block-
ing the toxin could help people who are susceptible to atopic dermatitis.

Other research is uncovering complex connections between the immune system
and skeletal health, and the role of hormones produced by bone on the development
and function of the nervous system. Recent findings have linked the misfolding of
a protein that helps immune cells recognize and destroy invading bacteria or viruses
to the bone erosion that characterizes spondyloarthritis of the spine. Other research
has revealed that the bone-derived hormone osteocalcin is capable of interacting
with neurons in the brain and influencing brain structure and behavior, at least in
mice.

Many people think of broken bones as a normal part of an active, healthy child-
hood. Although any bone will break if enough force is applied to it, researchers are
learning that the bones of some children and teens have structural deficits that can
be readily identified based on what the patient was doing when the bone was bro-
ken. Children who broke an arm because of moderate impact, as would occur when
falling off a bicycle, had bones that resembled their uninjured peers; but, those
whose forearm bones broke upon mild impact (e.g., a fall during a minor playground
scuffle) showed signs of compromised bone strength and bone quality. While we do
not know the extent to which bone weakness during childhood predisposes people
to osteoporosis and fragility fractures later in life, this study is the first to suggest
that a simple screening question could identify the young people who might benefit
most from dietary changes and activities to improve bone health.

NIAMS also is involved in efforts to identify laboratory-based or imaging biomark-
ers that will guide treatment development or will improve patient care. Activities
include the Foundation for the NIH (FNIH) Biomarkers Consortium project to
evaluate biochemical and imaging biomarkers for more precise ways of measuring
osteoarthritis progression during clinical trials; this project builds on resources cre-
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ated by the Osteoarthritis Initiative (OAI), a public-private partnership spearheaded
by NIAMS and the National Institute on Aging with support from other NIH compo-
nents, the U.S. Food and Drug Administration, the FNIH, and private sponsors. A
separate research team, focused on molecular changes associated with scleroderma,
recently reported that blood levels of a protein appeared to distinguish between pa-
tients who were likely to develop life-threatening lung complications that require ag-
gressive treatments and those whose disease would not warrant risky therapies. In-
vestigators are confirming their observations as a next step before the findings are
applied clinically.

Additional research into disease-associated genetic defects and molecular path-
ways is pointing to new uses for drugs that have been approved for other conditions.
Work by investigators studying a group of muscle diseases called the
disferlinopathies—which includes limb-girdle muscular dystrophy type 2B—suggests
that calcium channel blocking drugs might reduce some of the tissue damage that
accumulates as the diseases progress. Another example comes from a team that
identified 42 areas in the human genome that are associated with RA; many of the
gene products are already targeted by existing drugs. These potential drug
repurposing opportunities will be explored more thoroughly before clinical trials can
begin in patients.

Once results from clinical studies are available, many healthcare providers insist
that findings be validated before changing how they practice medicine. The ability
to verify conclusions is equally important at the basic and preclinical levels of re-
search, particularly when results become the basis for clinical trials. In fiscal year
2015, NIAMS plans to refocus the Pilot and Feasibility Clinical Research Grants in
Arthritis and Musculoskeletal and Skin Diseases program—a grant mechanism to
foster early-stage clinical trials on which larger, more robust studies will be based—
to emphasize the need for a strong scientific premise on which a proposed project
is based.

NIAMS is committed to ensuring that well-trained basic scientists and clinical re-
searchers are prepared to conduct cutting-edge studies related to rheumatic, mus-
culoskeletal, and skin diseases. The